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xTRODUCTION TO THE TABULATED ESTIMATES OF yay 
INCOME AND EXPENDITURES FOR THE YEAR. 

The tabular estimates of the national income and expendi- 
‘ures for this eleventh fiscal year of Meiji, have been 

culated and corrected upon the basis of memoranda of 
estimates furnished in due form by the head of every Cho, 
.nd include all probable items of disbursement and revenue 
luring the current year. The following is a brief review of 
‘ie matters provided for in the statements. 

A scheme for the reduction of the government debt had 
already been drawn out in previous years; but since then 
the land tax has been reduced, while the amount of paper 
money in circulation has been increased on account of the 
rebellion in the south-west and the consequent debts incurred 
by the government; the issue of pension bonds and loans 
raised for the assistance of various industries. 

As I have elsewhere explained, last year’s estimates did 
not accord with the results. Therefore I have devised a 
new method whereby to liquidate the indebtedness of the 
sovernment. I propose that twenty million yen should be 
annually appropriated from the national revenue, and, to- 
cether with the interest aceruing from the reserve fund, be 
applied to this purpose. The said sehéme is to come into 
operation this year and continue in force for twenty-eight 
vears, by which time the whole of the debt will be defrayed. 
The sum of 600,000 yen for the redemption of paper money 
from cireulation, as shown in the tables, will be paid in coin, 
according to Notification No. 87, promulgated in December 
last. 

Loans raised for the assistance of various industries will be 

collected according to Notification No. 7, issued in the month of 
April this year ; and will be applied to the construction of rail- 
ways and harbors, the opening of mines, cultivation of waste 
lands, and other like objects tending to promote the prosper- 
ity of the country. These works are to becarried out gradually ; 
and the whole of the sums collected for the operations are not 
to be expended during the present fiscal year. This being the 
case, no allusion is made to them in the accompanying 
tables of revenue and expenditure. The progress of the un- 
dertakings, the results of’ their working, and the expense 
they involve and returns they bring in, shall be —e 
known to the publie once every half year. 

Hitherto the revenue derived-from government works 4 in 
ictual operation, and the cost incurred in maintaining 
tlem, have been imeluded in the estimates. But, in July 
\S77, a notification was issued, giving instructions for an 
nvestigation to determine whether or not such works were 
‘emunerative, and to supply statements of their outlay and 
‘turns. Disbursements were-then divided into two classes— 
preliminary and working. When a new work is projected, 
«n estimate shall be made of the gmount of capital necessary 


to start it and keep it going. If the enterprise is approved, 
the required sum will be advanced from the reserve fund. 


When repayment is made of the debt thus incurred, the 
sum will be returied to the reserve fund, and whatevee 
balnus are found to have been made Om. a rb v 

capital will be called profit, and 2 printed 


government. In the event of the works having to be dix- 
continued on account of the searcity of funds, the 


Such being the case, the amount of the capital devoted to the 
published will be only the expense of opening the works, their 
net profit, and the sums supplied to aid in keeping them 
in operation. : 
The south-western war of last year having had a great 
influence upon the expenditure of the present year, and, 
moreover, there being sundry payments to be made on account 
of the public debt and various other expenses, the allowances 
for the annual expenditures of the Dai Jo Kuwan and of 
the various In, Sho, Shi, and Kiokn have been reduced 
to the very lowest possible point, and thus the expendi- 
ture has, to a perceptible extent, been decreased. At 
the same time, as- certain bureaux have been amalgar _ 
with, and others separated from, various sections, na | 
there will be found sundry items showing an increase, Tl 20 
changes are minutely explained under the headings 0 ‘ 
various divisions in which they occur. 3 oS 
ee Oe ee 
a little over 58,275,900 yen, which is more Gen 3,050,¢ 
yen above those of the previous year. 
They will be found described under their several he 
in order, and the cause of the“increase in each 1 r 
will be apparent. pe 
Chicsatid Choice ‘Tha emouid tnsived ok inthe alee ; 
found by comparing the transactions of the last, with the 
apparent prospects of the trade of the present, year. 3 
Lanp Tax.—Last year when war was waging in the 
weet there were some pisces wherein come portion of 
taxes could not be collected. But during the current 
they will be paidin full. This and the fact that the amende 
regulations are in operation, make it retnably sar that 
correct computation OF the cums to be Gein oe 
land tax can be made. 
Taxes ON THE Propvonions op Homxaso (Yn20);— 
the productions of Hokkaido increase so do the taxes derived 
Saxé Tax, Erc,—With reference to taxes'on saké and the 
like, a notification cepa reRte 1877, aby 
tnd those who all ak tobe drank onthe premises; 
Tho promeets of the present yar have bee taken a 
Recount, ae above stated, in the consideration of ed 
increase from various sources of revenue. __ zi 
Tosacoo Tax.—The revenue derived from the tax on 
tobacco is estimated this year at an increased figure, t | 
calculations having been ‘bdsed upon observation of t 
amounts relzed in provions years and clelation as to th 
probable future increased consumption. The increase i 
neprapbnee = agate st eo has heen ¢ 
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is expected on account of extension of lines, and consequent 
increased number of letters transmitted. 

Rutep Paper ror Petrrions, Erc.—An augmented revenue 
is anticipated from the fact that the sale of ruled paper has 
hitherto steadily increased. So have the fees paid by 
lawyers, the proprietors of vehicles, and persons entering 
into partnership, for their licenses. 

Revenues derived from government property and miscel- 
laneous sources were detailed in classes six and seven, in the 
table of revenue published last year; but, under the new 
arrangement adopted in this instance, they are here classified 
together. The undertaking entered into by a certain com- 
pany to purchase by annual instalments the railway between 
Tokio and Yokohama, was not fulfilled during the past fiscal 
year; and, therefore, the estimated income was deficient by 
that amount. The revenue derived from the Hiroshima 
mine, which in last year's estimate was placed second in the 
4th class, and the interest accruing from the reserve fund 
to be applied to the reduction of the national debt, have this 
year also been brought into this new classification. 

The whole increase thus accounted for attains a sum of 
a little more than 4,502,700 yen. 

The items of revenue, which, comparatively with the last, 
show a falling off in this, year's estimates, are next to be 
considered :— 

The probable future return from the tax on weights and 
measures has been calculated on the actual receipts there- 
from last year. 

_ Fees for passports and sundry other licenses were modified 
by notification No. 9 of May last. 

Payment for stamps on silkworms’ egg cards has been 
abolished by notification No. 10 of May last. 

Revenve Derivep rrom Pusiic Inpustries.—The regula- 
tions relating to public industries having been, as above 
stated, amended by notification issued in July of the 
10th year of Meiji, the estimated revenues therefrom 
are confined to such sources as yield an actual profit. Thus 
the receipts from the telegraph lines are not included, 
because no real profit is thence derived. Forests and 
laboratories, both pertaining to the Home Department, are 
joined to this class this year. The Sakai filature works were 
sold last year. The returns from the Hiroshima mine have 
been transferred to class five. ; 

Repayment of some loans by the government to private 
persons has been made in the course of the last fiscal year. 

The decrease noticeable in the above-mentioned items is 
somewhat more than 2,483,200 yen. 

Deducting this amount from the before stated total in- 
crease, we have a net increase of more than 2,019,400 yen. 

EXPENDITURE. ; 

The estimated expenditures for the present fiscal year 
are a little over 53,275,900 yen. The actual excess above 
those of last year amounts to more than 2,019,400 yen ; 
and I shall now proceed to show the causes of this Inerement. 

Tue Pvatic Dest.—As1 have before mentioned, it is to be | 
made a special object in the future to pay off 20 —_ yen | 

er year from this liability; and the interest of the reserve | 
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foreign debt being diminished and the 
decreasing with the capital, funds will be 
available for the liquidation of the home in 


Nihon-Shinshi-nai Shin-O caused some deuvesis in Si 


of expenditure, but an increase has been cocnsloml by 
the establishment of the Prince Imperial Take no Miya, 


been calculated on the basis of sums that have already been 
gre sad Se pe < Oe e 


future. e tibiae 
Favorep ALLowances To Souprmers.—These have hitherto 
been classed among the expenses of the various Fu and Ken, 
but they are for the current year included in this table; 
also are included the items of money given to the families of 


those who were killed during the late civil war and the sums : 


expended in the treatment of the wounded soldiers. 


Dar Jo Kuwax.—The expenses attendant on the session of | 


the Chiho Kuwan Kuwaigi are included in this item. _ 
Iupzrut Hovsenonp.—The charge of the -— . 
tombs, which was hitherto held by the Home Department, 
hao Deen teased ty Sie Repel, Seesueet yaa 
by notification No. 6, issued in February this year ; nd t 
grant for the musical section has been increased. ss 
Kar Taxu Sm1.—Though revenue from taxes has augm i 
and the returns from government undertakings show is 
creasing prosperity, yet, and as a natural 
larger expense is also noticed. 
Reoreanization. or THE Lanp-Tax Reroru Bummas— 
Hitherto the cost of the paper used for title deeds has been 
borne ‘by the various Fu and Kea ; but now the item as 
has the expense of transmitting title-deeds and transfers. 
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lines, and increased conveyance. ae 
Ar to Inpustry.—Funds disbursed in the ouragemen 


of industry, and in the supply of capital to maintain it, have 


heretofore been provided for in the estimates of the r repectiv 
init and expenses in relation to industries, the outlay’ 
here allowed for in another class. Increase in the xpendi 
ture of the War Department is explained by the reason 
that guns and cartridges have had to be altered and im 
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1977; and the cost of printing notifications, ag 6 wc 
by the public ;—as all these last mentioned disbursements 
were by notification No. 16, January, 1877, ordered to be 
supplied from the coffers of the local governments, expenses 
under this head have augmented. | 

Pouice.—The expenditures of this department have in- 
creased owing to the heavy drain made upon its resources 
during the rebellion in the south-west last year, and to the 
extra outlay necessitated by the measures taken for the pro- 
tection of the seven islands of Idzu. 

The safeguarding of both Fu and Ken involve increased 
expenditure in the cases of five Ken—Kagoshima, Yamaguchi, 
Kochi, Oita, and Kumamoto,—owing to the troubles in 
Kiu Siu; and, in the case of the two Ken, Kanagawa and 
Hiogo, by the measures adopted for the protection of the 
foreign settlements, 

Dyxes, Erc.—Expenditures under this heading have in- 
creased, because to them are added the cost of cleaning and 
deepening the rivers in Tokio, cultivating Kana-yama 
in Yamagata Ken, and repairing the roads in Saitama Ken. 

Tue Empzror’s Tour.—The estimated expense of this 


journey was made out im accordance with the notification 


issued on the 28d of May. 


Tue Nat Mu Sao Museum at Uveno.—The cost of building 
this institution amounted to 100,000 yen. More than one 
half of this was paid by the Home Department during 
last year, and the balance is now carried on to the present 
estimates. 

Potice Prisons.—The police jails which were either 
too small or in a dilapidated condition have been renovated.. 

The total amount of the apparent increase is more than 
6,714,800 yen. 

There are pamme, Shems Of captions Wilkeh sos binethee 
those given in the estimates of last year for similar purposes. 
They are separately enumerated below. 


The retiring pensions of the old Imperial guards and the gar- 


rison troops should have all lapsed last year ; but as some of the | * 


recipients were recalled under the banners during the rebellion, 
it was decided that their pensions should be continued to 
them for two years longer. The falling in of pensions, 
however, causes a decrease in this year’s estimates. 

The retiring annual grants to Shinto and Buddhist temples 
have been caleulated on a lower scale. 

According to the notification of July, the 10th year of 
Meiji, the manufactories hitherto connected with the Home, 
Finance, Navy and Public Works Departments have been 
respectively severed therefrom ; consequently these depart- 
mental expenses will in future be only such as are incurred 
in the actual management of those depart ents; and a 
diminution is here shown. ‘The cost of maintaini 
places which have control of the sale of paper used for) 
silkworm egg cards, of the Nai Mu Sho, has been reduced, and 


as the price of the ships bought in England was defrayed | 
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by a reduction in the salaries of the ienapl houpere in 
accordance with the terms of notification No 91, issued in 
December, 1877. 

cecibic ts Motideallon Ko. ©, tanned ta Februnry of ts, 
present year, the appropriation for keeping in order the 
Imperial graves, which was before included in the general 
item of “repairs and construction in Fu and Ken," has been 
handed over to the Imperial Household Department. 

Work in several foundries and laboratories connected 
with the Hiroshima mine has been discontinued. 

As the project of the sale of the Tokio-Yokohama rail- 
way was abandoned last year, the government has no longer 
to pay interest on the various instalments received on 
account. 

All the capitalized pensions which were to be compensated 
for in less than two years, were paid off last year. The funds 
for the representation of this country at the Paris Exhibition — 
were also provided in the same period. 

The total amount of decrease under the above headings 
is upwards of 4,695,800 yen. This sum, when deducted - 
from the total increase, leaves a remainder of more than 
2,019,400 yen to represent the actual increase. 

This statement so far has shown the increase and decrease 
in the various items of expenditure and revenue. One or 
two more facts still remain to be explained with regard to 
the tables, the public debt, and the increase and diminution ” 
of the reserve fund. 

The custom house dues have hitherto been described so 
that no distinction was made between the revenues from — 
‘imports and those from exports; only the total amount — 
collected at the various ports was stated. It has now been 
decided to specify the duties received on imports and 

exports separately, as it is important to observe the increase 
Veet i. ak bee bak Ww tne, cau bok 
othér. The subdivisions of the various parts, however, have — 
not been stated. 
The domestic, ebt bearing interest has been augthented by | 
my 12,500,000 yen raised for the assistance — 


bonds for pensions granted to the Kiu-Shin Kuwan (old 
shrine priests), have also been included. 4 

New government loans and i 
crease. ; 

The domestic debt not bearing interest has diminished, — 
a certain part having been paid off during the past year, = 

‘The total decrease in the paper money is accounted for by 
the destruction or loss of notes. 
; A reduction in the foreign debt has been effected by the 
liquidation of that portion of it which had to be paid off last 
your. 
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COMPARATIVE TABLE OF THE REVENUES AND EXPENDITURES “POR THE EIGHTH, NINTH, TENTH AND | ELEVE 
YEARS OF MEIJI, SHOWING THE INCREASE OR DSCRRASE IN THE SEVERAL IFRWS. | 
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Customs Duty and Miscellaneous Incomes 
connected therewith 


Mining Tax 

Tax on Official Incomes 

Tax on Hereditary and other Pensions .... 
Tax on Produc'ns of the Northern Provinces 
Taxation of Riu Kiu Han 


Stamp Tax on Legal Documents...,...... 
Postage Stamps 
Various Stamp Taxes. 


Income derived from Mines 

Income derived from Railways 

Income derived from Tele 

Income derived from Mint of Finance Dep't 

Income derived from Manufactory of Paper 
Currency Bureau 

Income derived from Various Manufa’res, ete 

Income derived from Government Property 
and other Miscellaneous Income 

Repayment of Debts due to Government... 


1,144,767 
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___ Total Estimated Revenues .... 


51,256,439 
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__ Total Estimated Expenditures 


53,275,926 


9 | 62,098,047 | 68,498,506 | Inc. 9,019 487| Dw. anit 


According to these comparative tables, increase and 
decrease of the revenues and expenditures for the current 


year since the 8th year of Meiji are as follows :— 
The entire revenue of the 11th year is 8.79.) 
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ERRATA. 


Page 17, line 14, after months insert : or, say, at one per cent. for 
the 38 months. 


1» 18, ,, 16 from bottom, for eighteen read: twelve. 
,, 42, line 13, for Hosokuru read Hosokura. 


ERRATA IN FORMER REPORTS. 
In the Report of Progress tor 1875 and seven Coal Survey 
Reports : 
Page IX (table of Errata), for p. 29 read : p. 27 : 
ve "> »» p- 91 line 13, read: p. 91 line 16. 


121, line 10 from bottom, for E421s ,, E421f. 
dys 99 9% 5 2? 9 99 E425h 99 E 421 h. 


151 ,, 12 ,, for north-westerly read: south-easterly. 
in the General Report on the Geology of Yesso. 
Page 68, line 16 from bottom, for 4°70 feet read : 4°70 feet, 4°30 feet. 
»» Obs 4 14, for 2,085,000 read : 2,035,000. 
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To His Excellency 
H. Ito, 


Acting Minster 


SIR, : 


I beg to make the following 
of the second year of the survey of 
Japan, ending with the month of Jan 
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from 9th July until about the middle of October; and 
during that interval they were surveying in the country 
or travelling, in five different parties ; as follows: Messrs. 
Yamauchi, Yamagiwa, M. Maeda and Akiyama made a 
survey of the small oil field near Iwada in Mishima-goori, 
Echigo, and joined it to the survey of Messrs. Inagaki 
and S. Maeda of the previous year near Miyoohooji; and 
afterwards joined together the former year’s surveys of 
the Tateno, Tomikura, Wakui, Sekiguchi-shinden, Numa- 
shinden, Hurumi, Kajiro, Shibatsu, Nishijoo, Uematsu, 
Sharishinkooji Oil Lands, and returned to Yedo by 23rd 
October. Messrs. Inagaki and S. Maeda extended and 
completed the field work of their survey near Kanadzu, in 
Kambaragoori, Echigo; reaching Yedo again 4th October. 
Messrs. Kuwada and Nishiyama made surveys of the more 
important of the small oil fields in Akita Ken, namely : 
Menagata Midzusawa, Hunagawa, Masugawa, Nigori- 
kawa, Yabase, Kurokawa, Riuge, Tsukinoki, Kamioguni, | 
Iseichi, Yokooka, uniting some of them together ; 
and arrived again in Yedo on 3lst October. Messrs. 
Sugiura and Ban made a survey of the oil field near 
Sagara in Tootoomi, and also visited a newly discovered gas 
place at Hikoji village half a league south-west of Nissaka 
‘on the Tookaidoo in Kitogoori, Tootoomi, and came back to 
Yedo 22nd October, Messrs. Kada and Shimada finished 
their survey of the former year at Matsuyama in Echigo 
aud somewhat enlarged it, as far as to Inukoda; ane | 
arrived home again 23rd September. - es 
Each party was instructed to finish at least the skeleton: | 
plotting of their surveys before returning ; and accordingly _ ; 
did a larger share of office work while in the country than — 
they had done in the exceptionally fine weather of the year 
before. Most of the parties travelled merely over roads 
already seen by themselves or by me, and consequently . 
did not have particular occasion to undertake’ any new 
observations. Messrs, Kuwada and Nish yeaa, peers aN 
went north by way of N pcg Be | \ a 
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hours at either place. They were also specially charged 
on their return with observing the geology and topography 
of the region traversed, so far as it was new to us; 
as likewise Messrs. Inagaki and S. Maeda were in regard 
to their return by the Tsuchidarugoe or Pass near the 
Shimidzu Pass, north-east of the Mikuni Pass. 

For my own part, with Mr. Adachi I was travelling 
from 2nd until 17th May, and from 13th July until 8th 
December ; and the rest of the time we were in Yedo 
engaged upon office work. 

In the shorter journey in May we visited the oil and 
gas places in Tootoomi (or Enshiu); and in the other - 
journey made a circuit through the north-east, north-west 
and middle of the island of Nippon, from Morioka in 
Nambu and the northern end of Akita Ken to Lake Biwa, 
aud from the whole line of the western coast to the Naka- 
sendoo, Kooshiukaidoo, Oshiukaidoo and the sea coast at 
Kamaishi ; going particularly to the oil’ places of Akita, 
Shoonai and Etchiu and some of those in Shinano not 
seen by me the year before, and, as we passed, visiting 
the different parties of assistants, except those in Tootoo- 
mi and Mateuyama, — 

Office work.—Our daily attendance upon duty while in 
Yedo will be seen from the _—— table. 


Name. | Present. | Absent. | working dap 


Yamauchi............- | | <¥ ¢ oe 

Inagaki Seteceesectseees , : 2 219 
Kuwada Chetecseceecese | | | | , 
SUIULA, «2 .seveeeceess 
KSA ies cecsesscadectic 
Ban eseeeeereeeseeceeses 
Shimada......ccrseseee 
Yamagiwa ...+0+se000s 
S. Maeda. ....-.+.+-+4+ 
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There were during the year no holidays beyond the 
usual weekly and scattered single ones, and ten days at 
New Year’s. 


During the season of field work the absences from duty 
were only some thirteen days by Mr. Yamauchi, owing 
to weak eyes; and five working days by me. It will 
be seen that (excepting Messrs. Misawa, Adachi and my- 
self) the attendance in Yedo has been nearly six-sevenths 
of the whole ‘time ; comparing favourably with former 
years, aud (I believe) with other offices; but still 
leaving much to be desired. In addition, the assis- 
tants through the greater part of the spring season 
commonly stayed in the office about an hour beyond 
the stated office hours in order to receive a lesson 
from me in Physics, and, besides, worked much additional 
time in the evening in writing up their notes of the same, 
Of the time spent by myself in office I kept a record 
(though it can hardly ‘be admitted that the work of 
manager can be estimated so strictly by the hour, since 
often tlie best of such work is done in moments of app ent 
idleness), and find on counting up the number of hours 
while in Yedo and while at office work in the country 
that there were 101 hours or three weeks and two days, 
or a daily average of about 40 minutes of such additional 
work, to which may be added about four months 
of extra work done in travelling, according to the 
rule of five leagues a day during inspection tours (like 
- my Jong trip), and ten leagues during journeys without 
inspection by the way (as the trip to Tootoomi was — 
reckoned); making, then, nearly five months of extra 
labour done within the year. 


The office work of the. assistants has been chi 
the mapping of their surveys. Mine has been the over- 
sight of theirs, advising them when any dil ty 
arose, and generally the mavagement of the office and the 
carrying “es its | “ - 


respondence is altogether greater than the petty amount 
of our outlays would lead an outsider to suppose. 

As the assistants’ mapping through the whole spring sea- 
son had not advanced to the main geological part and was in 
general free from any difficulties too great for them, I had 
leisure left to give them some lessons, which they had 
long been greatly in need of, I took Larduer’s Natural 
Philosophy, a book extremely well suited to their wauts, 
though rather out of date in the edition we had, and lec- 
tured to them from it, trying in some measere to bring it 
up to. the tithes as far as the more essential defects were 
concerned and to suggest illustrations from our own work 
and instrumeuts. Having four and five years: ago experi- 
enced the very serious drawback of giving them lessons 
through an interpreter, I this time in spite of my very 
imperfect familiarity with the language gave the lessons 
in Japanese. The assistants most kindly endured with 
patience the numerous faults of speech, and took the mean- 
ing with such readiness as was possible ; and the result poor 
as to be sure it was, yet was far more satisfactory than that 
of talking indirectly through an interpreter, with all its 
delays aud with the certainty of frequent grave misunder- 
standings in his attempt to interpret off-hand concerning 
matters not.at all well understood by himself. In such les- 
sons, to keep up the attention and constaut care in taking 
and revising notes, the assistants are always strictly re- 
quired at least once a week to show a neatly written com- 
pleted copy of ‘their notes. We were able in that way to 
go very thoroughly through the whole volume of about. 750 
pages and to give the assistants a fair under standin 
the most recondite points of the treatise, and to i mpt 
them passably well on their memory. The lessons, 4 
in number, were given from 6th February 
June, about five days in each week ; and beg 
twenty minutes before the end of the egular 


information in various accessory branches of learning ; 
but they are not altogether idle in such matters, and _ 
give a portion of their leisure hours to studies of that kind 
with the help of books. 

Among the labors to be attended toin the spring sea- 
son was the seeing through the press and the proof 
correcting of the General Report on the Geology of Yesso 
and the Report of Progress of the first year of the Oil 
Survey. They both came out in April, and copies of 
them were to some extént distributed in the course of a 
couple of months. Many of the maps of the Yesso Sar- 
vey are yet unpublished, but the more important ones 
are getting printed as fast as the very limited opportant- 
ties here permit. 

It is perhaps best to say here a few wecaa' in asphibations 
of some criticisms of our Yesso work that you may have 
seen in the valuable English periodical called the Geolo- 
gical Magazine (November, 1877, pp. 522-526). The 
reviewer is so kind as not only to give well merited 
praise to the capacity shown by our assistants but to make 
many friendly and flattering remarks about our = 
the maps and reports, for which I caunot be too grateful. 
Nevertheless, I trust it may not seem too much like com« 
plaining that my cake is not all sugar, if in hopes of 
removing serious misconceptions, I venture to auswer 
one or two sentences that he has found oceasion to insert. 
Among other things he says: “ Sections across the coal 
beds are frequently given, showing synelinal and a1 | 
curves, the forms of which need not as a ge ne "' 
riecessarily those assumed for them from observ on 
the dips taken at the surface.” Ihave been sees at a 
loss to account for such a sweeping stroke, considering — 
the extreme pains that had been taken both by the assist- — 
ants and by myself under poutnal emerrene, | aa belie | 
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“ necessary’ one, Often not necessary to be sure from 
the dips that enter into any one section, but from a con- 
sideration of them and of the dips of the neighbouring- 
sections likewise. It has however occurred to me that 
the writer of the article may possibly have overlooked the 
fact that the dip on the surface line ofa cross section is 
very often necessarily different from the corresponding 
observed dip at a different level and at some little distance 
from the line of section. If he should compare the ob- 
served dip with the dip at the same level in the section 
(supposing the dip parallel to the section as is commonly 
the case) he will Iam sure find “asa general rule” a 
complete agreement, 

He speaks also of our having on our maps “what seem 
to be rather speculative lines to mark, not merely the out- 
crops of the important beds, but also their positions at 
various depths beneath the surface.” ‘The degree to which 


the lines are speculative has in every case been pretty 
clearly indicated on the maps themselves by the eta 
“probable” or “ conjectured,” and depended in 

part upon the presence or absence of observed nals ex- 
posures, A man unacquainted with the topographical 


method of geological surveying might » 
wholly impossible to give with any pre 


but such 

tive,” it is | 

paper of the “ate indicated by. the | 

posures, and has in America been used uccessfall: 
three or four: individuals for more than a q arter 


the bottom of a ééttain Goal bed Would be 180 fest A605 
at a certain point about three quarters of a mile 
from its nearest exposures on either side (éxposures 
identified as part of the same bed by the very methods in 
question); and on boring he found, it to be 182 feet deep. 
In Professor Lesley’s long experience numerous striking 
cases of the kind have occurred; and the method has 
been of far more frequent use in successfully identifying 
or opening céal or ore beds where the distance from pre- 
viously known exposures is not so great as in the instance 
just described. Not only are beds identified, but the rela- 
tive geological position of different beds in scattered ex- 
posures is made out, and trustworthy columiéar sécti 
made possible where otherwise there could only be 
conjecture, 

The criticisms quoted above seem rather to confirm 
what I have suspected and alréady intimated, that our 
method of surveying is well understood by extremely fow, 
even among geologists. So far as I know, it is 
by hardly fifteen or twenty in the Whole world, and oh. 
them a dozen are Japanese and the rest Americans. It 
seems to me therefore all the more necessary to speak re. - 
peatedly of the advantages of a method that is so mich 
neglected, on account perhaps of its laboriousness, but pe 
on the whole so wéll repays the trouble it requires. I 
seems to me to be het merely a kind of geologic: | 
ing, but the only kind of it that déserves the namé of 
practical geology (or geognosy). The mere insertion of a 
few dips here-and there on the best map | of : a — that 
can be found already in existence (and | 
maps aré on far too small a séale, or | 
for workiig out geological details. of mtich » vate), 
or coloring stich maps to show the gener al re | S 
ment of wliole groups of bing or 
rock eee here and th lore e, a oni 
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ed in the rocks (there being little else to depend on) for 
identifying groups of beds (for single beds they are com- 
monly too uncertain a means); and geology so called has 
therefore become in very many cases almost a mere study 
of fossils, or paleontology. It is a study undoubtedly of 
great interest and value, but especially so as leading to a 
better understanding of the history, nature and mutual 
relationship of organized beings, For the identification 
of neighboring exposures of the same bed, the presence 
and character of fossils as well as lithological resemblances 
eculiarities, such as the relative thickness and 
position of different layers, are useful and are not to 
he rejected in the topographical ;method.; but for that no 
profound knowledge of paleontology is required, and the 
fossils alone are commonly not sure guides. For identifying 
whole groups even, the topographical method in its 
more or less simple forms is usually the easiest and most 
satisfactory in studying the rocks of one country. Bat for 
comparing the rock groups of one country with those of 
another, widely separated from it by the ocean or by un- 
explored land, fossils give much the best means ; and even 
their indications are to some degree uncertain in such a 
case, owing to the possibility that like groups of animals 
and plants may. informer times not have inhabited widely 
different parts of the globe at the. same time ; just as there 
is at present some er, Al 
that not wholly climatic, in the animals. ‘and. 
different quarters of the world, and those of some ‘regions 
appear to resemble those that have been studied from 
what may have been called a certain past age. more than 


beds or fresh-water ones; but a very thorough si 
fossils is not necessary for that so far as they can | 
the question at all. While therefore a knowledge of th 
relative superposition of beda, a very essential result of 
the topographical.method in one form or anoth 1er- 
wise unattainable with certainty, is of great 

the study of: the relations of fossils, it is clear th 
fossils give far less sure, far less necessary, and fur 
valuable aid to geology. It would be absurd to write this 
in order to claim extraordinary merit for being one of the 
very few who have had some special ex ce 

the topographical method ; for its use ek ial req 
exceptional ability. On the other hand ha’ 

by mere accident to be of that small nu 


of the method and fail to ir 
There can hardly be any 


recognised by practical men of 
for by no other method can 


of coal and ore or beds. ho 
extent within 
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(xiv), and to be studied with very great care. The rocks 
of each well had been inquired about as thoroughly as ‘ 


was possible; but it was found that no written — 
except inexact ones in Tootoomi, had been kept by the well 
owners, and only memory could supply the details. Of the 
older wells sometimes nothing was known, except perhaps 
their depth, or whether they had yielded oil or not; of the 
.later ones information was given of the different depths at 
which oil had been struck, and sometimes the nature of 
the rocks passed through and the thickness of the different 
beds. But there was great inexactness, it is feared, on 
some points. For example, oil was often reported as 
coming from the bottom of a well, whereas it may really 
have issued from a point some feet higher up, so that after 
digging a little deeper without increased success the well — 
was considered complete. Again, the depth of the differ- 
ent points was given in fathoms, and it is known that 
although the fathom may be taken as six feet near the 
top of the well it is very apt to be reckoned much shorter 
on digging deeper, so that five feet for instance, may 
sometimes be the real fathom, The rocks oo although: 
very closely observed and separately named for very 
small differences by the well ‘diggers would appear either 
to be diversely named within very short distances or 
not to be very constant in such minute characteristics, — 
Consequently it became-in many places, where observed 
dips were lacking, very difficult to make out the 
geological structure from the sections of the wellsy 
especially in places much disturbéd by small and s arp 
folds in the rocks; but in. other). aces ; 
has bem peaiy:: 
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groups of wells and ‘in 

the correspondence 

region, 80 far, the 

wholly from a com 

say 200 feet eg ae 

at Matsuyama there is a secon smaller group of | 
aring beds. The geology of the Tateno region has not 

yet been worked out. Although there may be some diffi- 

culty, then in defining accurately 

thin layers and seams rich in oil, there will 

in general no serious trouble in ase 

precision the position and out 

beds as one 200 feet in 

layers here and there- 

distance from the present we 

the field of well 


income in drawing out the oil, 
cans, carrying it to market and. selling it are reckoned as 
follows for an average yield of five shoo (two gallons) a 
day or a barrel (koku) and a half a month or 18 bbls. a 
year. 
Expenses : | 
Drawing out 18 bbls oil @ 41 yy sen «........... 7418 
Carriage of 18 bbls oil from well to refinery @ 
4170s sen for 1 horse load of 8 to0...:.......... 23°359 
Refining 18 bbls of] @ 88 ¥e ..-...see seceeeeeeeee 15993 
Amount of distilled products, | 
90 per cent.......... -s..-0+0+4-16°2 bbls, (koku 
10 per cent... 1°8 bbls. (koku 
Number of cans, @ 1 too each.. 162 cans 
» vy: Cases, one for two . ae 
PAW ciccrctdhissssvre cbeiiiitnse Oe cases 
162 old tin cans @ VOse se .ccesieeedececcsvteee FT! 
81 wooden cases for cans @ 41s 8eits...60050006 Bt 

Carriage of 81 cases oil from Sagara to Tooki- 

YOO @ D BON... .sessscesseseeneseesvrde sre secsasens 
Ineome : 

The distilled products awd their estimated average | 
selling price are : es Ot Sma a 
Naphtha......3°24 bbe, @ 8:00'en a case 48-600 | 
White oi! ....11'14 ,, @ 330 ,, ,, 184140 
Heavy oil... 180 4, @ 200 » » 18000. 
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en, 

13°50 en 

313°50 en. We wethen: = | 
Monthly gross income bcbbeistiawades eoegee veeneweeouss 
Monthly interest on 313-50 en @ 14%, oisses.se0e 
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incidental - 
salaries, 


fact that the oil 
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be ino blah but the whole suede too sm t 

so very exact a result and the older wells, as it is | 

really neither diminish nor increase the average perceptibly. 

The average daily yield of a well then, as near as we a: 

judge, would appear to have been (roughly) about five 

pints (12 shoo) or 28 per cent, in excess of the five shoo 

of the well of which the table reckoned the outlay and 

income. That excess would amount in the 23 months to 

9°66 bbls, (koku) which would give, according to the 

table, an additional income of 8°76 en, or nearly three 

per cent, on the capital of 300 en originally invested,’ or 

about one and a half per cent a year for the two years 

(26 months) from the beginning of the outlay. e 
Again, supposing (somewhat incorrectly) that the $4 

yielding wells are the ones that remain from a eri 

whose dates of beginning were un formly distribute 

the outset, the average time from first beginnin ‘ield 

until April, 1877, would give a rough idea of the average: 

age of a well or of the length of time 

one well would’ daily yield the 6} shoo of ‘rom the 

time of beginning to dig each of the 84 wells until the mid- 

dleof April, 1877, the average periodis about 88 months, from - 

which subtracting three months as the sa 30m phased 

time needed for the digging (and likely enough 

interruptions in the work the time was. longer than that), 

we have 35 months (at the most) as the ‘aren :} 

of the period of the average yield. That is j 

in excess of the 23 months hitherto < 

average yield for a whole a 

what has already been reckoned. ©The net 

year would amount, according bition’ ‘ile, ‘fora daily 

yield of 6} shoo. to 250:534 en, or about 834 per | cent. of 

the original capital, which added to the 8°76 beat or los ee 

per cent. already found in excess: of the r quired ‘18 per. 
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office expenses, rent to village landowners (formerly 
reckoned at five per cent. of the crude oil), government 
tax or royalty, loss of oil by drying up or leakage (once 
estimated at five per cent.) and all other incidental expenses 
- and contingencies aside from the mere contract cost of 
digging the wells. Probably those expenses including 
interest up to the time of their repayment would amount 
to at least as mnch as seven en a month for each well (or 
‘seventy en for ten wells) or about one-third of the gross 
income ; so that a little more than the whole of the 259 
en would be swallowed up .in 38 months; and the final 
result of the enterprise would therefore be equivalent to 
the return of the capital and its interest at 14 per cent., 
during the 26 months. Considering, then, the commercial 
uncertainties of working oil wells, quite in addition to the 

geological and industrial_ones just now considered, the — 
whole business can at present hardly be considered by any 
means equivalent in profit to a moderately well secured 
loan at 18 per cent. a year. The selling price of 
the “white oil” in the table (3°30 en) is rather 
higher than the real average in Yokohama for the. four 
months from February to May, 1878, which according 
to the weekly newspaper reports was about $3.13 ; 
but is lower than the average for the year from 
June, 1877, to May, 1878, which according to the 
same reports was about $3.58. It is however very pro- 
hable that those averages are estimated too high ; for it is 
likely that the sales at the higher prices of the weekly 
reports are much smaller than those at low ones, though 
there is no statement to that effect, and the average price 
brought by the whole quantity sold in four months or in 
a year would therefore be lower than the averages just 
viven. The fluctuations in price are very great, some- 
times twenty-five per cent, within two weeks ; and it is 
impossible to judge with much probability in advance 


whether the present average price will be maintained for 
another half year. The price depends wholly upon the 
supply from abroad ; since the product in Japan is but a 
small portion of what is consumed here. 


—]8—~ | 
Increased profit would seem to depend in great part 


upon digging the wells at an average less eost than the 
800 en each (making them in general, then, less than 
800 feet deep, or else by improvement in the lighting 
or other details making the work more rapid and still 
cheaper than now); orin more seldom digging them quite — 
unsuccessfully ; orin obtaining from them a greater average 
yield than 24 gallons (6% shoo) a day during 35 months ; 
or in refining the oil at less than the cost estimated above ; 
or in getting a better price for the oil than the 3°30 en. 
We hope by our surveys and maps to show the outcrops 
and position of the oil bearing beds with such exactness 
that the number of wholly unsuccessful wells will be 
fewer; that their depth may not be unnecessarily great, 
and that their average yield may be as large as possible, ~ 
Under such circumstances we trust that with very econo- 
mical management there may be a reasonable profit in ~ 
: working the wells, 

But the item of expense that is open to by far the great- 
est improvement is the cost of the first capital ; for, if the 
capital could be borrowed at a comparatively low rate, at 
six per cent. a year, for example, there would be great 
inducement. to undertake the necessary risks in order to 
obtain the eighteen per cent. of profit (and money entrusted 
by shareholders to the managers of a company in hopes of 
gain is in most respects like money lent for interest), A 
like remark would apply to every other form of industry — 
as well as to the working of oil wells; and it is evident — 
that the greatest obstacle to industrial progress in this 
country is the dearness of money. 

It is very important, then, to consider why money is so. 
dear and what are the steps to be taken in order to make 
it cheaper. The cost of borrowed money depends partly 
of course like the price of any other commodity on the — 
supply in comparison with the demand ; and that mighf 
at first be supposed to be the only cause that makes money _ 
dear here. Yet it is incontestable that a very much larger — 
supply exists than is made use of, and that even extrava- _ 

gantly high rates of interest are insufficient to draw from 
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their hiding places hoards of money, that in many cases are 
considerable in themselves, and that in the aggregate would 
amount to avast sum. The reason is clearly to be found in 
the special force of the well known fact that “a high rate of 
interest is only another name for insecurity. Men natural- 
ly prefer torlet their money lie idle rather than to run 
the risk, of losing it by lending, unless the expected pro- 
fit is very great indeed ; and it is declared by everybody 
in Japan that the experience of some years past (and per- 
haps still more so of former times) has been extremely 
unfavorable to confidence in lending capital. Such loans 
they say have almost invariably been lost, either through 
fraud with the help of the new bankrupt laws, or through 
the gross lack of business skill in the borrowers. 

It is in vain to hope to remedy such evils by conceal- 
ment or by avoiding their consideration, or by the enact- 
ment of laws against high rates of interest. Laws of that 
kind cannot force men to lend money ; and, if the legal 
rate be too low, the money will either be left idle, or will 
be lent at a rate high enough to cover the risk of 
suffering the penalty of the law in addition to the 
other risks of the loan; money will be lent at the 
legal rate only in the cases where the security would 
of itself be sufficiently good to justify it. Something 
may be urged in favour of bankrupt laws that shall 
protect debtors of innoceut intentions against merciless 
pursuit from their suffering creditors, and that shall 
throw upon the lender the burden of considering at least — 
the risk that may arise from the unintentional mistakes or 
misfortunes of his: borrower, and that shall relieve the 
government so far as may be from the expense of punish- 
ing insolvent debtors without hope of immediate advan- 
tage. But it must be admitted that it is hardly possible 
for the government to take too much pains to prevent 
fraud on the part of borrowers of money, that it is in 
fact as necessary to prevent such fraud as it is to prevent 
loss of property by theft or otherwise. It is therefore of | 
the utmost and most ee ee 
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courts of justice should be of the greatest purity, and that 
the laws against fraud as well as against the impro- 
per alienation or destruction of property in other ways 
should be of the wisest character possible, and that the — 
means of detecting fraud should be perfected to the high- 
est degree. , 

One of the most valuable and effective of those means 
is @ proper way of writing up money accounts; and the 
introduction of the best modern methods of book keeping, 
already begun, cannot be pushed forward too rapidly. 
Under the old extremely imperfect system, a fraud could 
neither be very clearly detected nor an accusation of it 
very satisfactorily disproved ; all was uncertainty, beyond 
what reliance might be placed in the personal integrity of . 
the individual to whom money was entrusted. In such a 
state of things the very idea of integrity or probity must 
necessarily have been comparatively vague, the sense of 
pride in possessing 1t or of shame in lacking it must have 
been comparatively blunt ; because either fact could not 
be known with much certainty to any one, and there 
must consequently have been wanting not only 
pefectly well grounded reputation, or the respect of 
others, but its highly useful reaction on a man’s self- 
respect and character. Moreover, under the old 
loose methods of accounts, quite aside from all ques- 
tions of integrity, there must have been in a business — 
man’s own mind comparative obscurity as to the 
state of his affairs, as to the profits or losses of any parti-. 
cular branch of his concerns; so that, although special 
genius might overcome such obstacles, mercantile skill and 
prudence must have been much less likely to exist. Most 
happily, then, the same excellent means that tends very 
greatly to prevent fraud by facilitating its detection when 
it occurs, favors in a- very high degree not only the for- 
mation of good business character, but also the acquire- 
ment of good business habits, prudence and skill, tending _ 
_ therefore in many ways to make capital more secure, | 


If the laws and the courts are besides whelly satisfactory, . 
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obtained for oil. working or for other industrial enter- 
prises. 

Indeed, so far as my observation goes the public seem 
already very eager to engage in oil and other. mining 
enterprises, having if anything, only too sanguine hopes 
in regard to their success. I see therefore no need 
whatever that they should be encouraged to embark in 
such undertakings by the government's setting them the 
example, or lending. them capital--at-very low interest, as 
it is sometimes urged that they should. It is true that 
the government can obtain capital on much lower terms 
than most private individuals ; for its credit.is good, men 
have faith in its persistent intention to repay what it 
borrows, and they are therefore willing to lend it a portion 
of their hoards that must otherwise lie idle or be entrust- 
ed to far less responsible parties. 

The fact, however, that industrial works should be 
undertaken under such specially favorable circumstances, 
instead of encouraging the public to make similar ventures, 
would tend rather to discourage all efforts on the part of 
outsiders to compete in the same field ; so that the favored 
operators would, so far as home competition is concerned, — 
have practically a monopoly, and, if they. were private . 
parties, would in human nature make the most of that 
advantage to the ultimate loss of the community at large. 

But even if the government's (or its favoured borrow- 
ers’) competition in industrial and mercantile matters on 
terms so peculiarly advantageous, should not be. deterrent 
to all others who would like to become operators, there 
are very strong reasons why the government should avoid 
as far as possibie the turning itself into a miner, manu- 
facturer or merchant. If industrial enterprises are manag- 
ed by government salaried officials, however honest may 
be their intentions, the invaluable incentive of fear of 
hunger is lacking to make them (like private parties 
working with their own means) to the utmost degree 
cautious in the transaction of their business and eager to 
gain the greatest skill. They do not as the private op 


does, give their whole life to learning one particular 


ania elie 


branch of business ; but only temporarily take charge of 
affairs that really need a life long devotion. Con- 
sequently such government works are extremely apt 
to be managed in a comparatively easy going way, 
even if not with downright dishonesty; money from 
the ample store of the government is likely to be laid out 
either with too great freedom or with unskilful parsimony, | 
leading often into “a penny wise, pound foolish” course | 
that is enormously wasteful both of opportunties and of 
means. Such has always been the experience in western 
countries, and there is no reason to suppose that cireum- 
stances are especially favourable to very different results 
here. ; | 

Even as a means of instructing the public in new or 
imperfectly known industries the exceptional cheapness 
of the capital employed would to a very great extent 
vitiate the teaching ; especially so if you consider also the 
fact that in government works the cost of labour is apt 
to be higher than in private ones. The essential aim of 
engineering is to accomplish its ends with the greatest — 
possible profit ; and of course the methods that are suit- 
able with cheap capital and dear Jabour are quite different: 
from those that are required hy dear capital and chéap 
labour. For example engineering or industrial methods 
that are profitable in England or even in America 
may be wholly unsuited to Japan, where capital is much 
dearer and labour much cheaper. In those western coun- 
tries an outlay of cheap capital that will effect a saving of 
labour may often be advisable; but here the cost of the 


same capital may be much greater than the cost ofthe 


labour saved would be. In the same way clieap capital 
increases the desirableness of permanence and durability 
of construction, where dear capital might advantageously 
accept the alternative of more frequent repairs and renewal. 
Truly skilful engineering, then, requires first of all a con- 
sideration of the relative cost of capital and labour, and 
cannot tol a blind following out of methods however 
well adapted : 
cumstances of a different country. There would of course 


y may have been found to be to the cir- 
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be alike difference between the methods that should be 


followed here under the very unusual conditions of cheap 
capital borrowed by the government or from the govern- 
ment, and of the rather dear labour of government works, 
and those that shoyld be followed under the ordinary con- 
ditions of the general public ; so that the practice in such 
favored enterprises could not always serve directly as a 
pattern for others. 

It may be urged that if the nation through its govern- 
ment can borrow capital more cheaply than private indi- 
viduals can it might still be profitable on the whole to 
carry on all industries through the government. But the 
wealth of the richest government is insignificant in compari- 
son with that of its subjects ; its credit would not enable 
it to borrow a tithe of what would gladly be invested in 
industrial enterprises, if the security of capital should be 
increased in the ways already suggested; it would be 
much easier to effect that security than it would be to 
ensure the proper use by government agents of such vast 
sums of money as would be necessary ; and the increased 
security itself would probably make capital. cheaper to 
the public generally. then it is now even to the government. 

I cannot, therefore, consider it foreign to my duties to 
insist that the most efficient means of promoting the oil 
and mining and other industries of Japan is to be found 
first in the improvement of its laws, its courts and its 
schools ; and next, it may be added, in the carrying out of 
such public improvements of roads, and of river and sea 
navigation as are beneficial more or less directly to all the 
public by lessening the cost of carriage ; and furthermore, as 
regards oil wells and mines, in the lessening of their un- 
certainties as much as possible by~ geological surveys. 
These are all undertakings that no one will say may not 
fall legitimately within the scope of the government of a 
country, because they are for the benefit of the whole 
people and the government can carry them on to much 
greater advantage than any private parties could. Some 
of them at the same time are obviously very essential 
both to the internal and to the external political well-being 
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of the state; and every one must admit that the last ten 
years’ progress has been very remarkable. In improve- 
ments and public works of that kind there would seem 
certainly to be ample room for the exercise of all the 
intelligence, activity and means that the government can 
command. The extremely great importance of the subject 
is my excuse for touching upon one part or another of it 
so often.in my reports, both in the printed Kaitakushi ones 
and in the unprinted ones handed in with our accounts on 
80 Augnst, 1877, and Ist April, 1878. 

In studying out the geology of the maps the thorough 
familiarity of the assistants with the places they have spent 
so much time in surveying and mapping gives them a 
great advantage; for without special effort they carry in 
their head a thousand details that are taken np and borne 
in mind for a time with diffienlty and easily forgotten 
again ly one who like myself tries to help them occasion- 
ally at their work. But, although they are making good 
progress in learning to carry on investigations of the kind 
hy themselves, their experience is still too short to enable 
them to do it quite alone. Nevertheless it is hest for 
their training that they should do such portions as they 
can by themselves rather than that I should work out the 
geology continuously for them ; and in fact it is probably 
even now a great saving of my time, for they are really 
very helpful. I am more than ever convinced that they 
will reasonably soon acquire the power of doing the geo-— 
logical part of their maps as independently and as well as 
they already do the topographical. 

It should be mentioned that careful-attention was given 
to the writing up of the accounts of the survey according 
to the plan of single entry with a ledger fully described in 
my reports of 30th August, 1877, and of Ist April, 1878. 
Last year Mr. Adachi under my instructions did the 
greater part of that work ; but as he was occupied this 
winter at the Kaitakushi, his knowledge of the method | 
and his time eould searcely be turned to account for the 


purpose. Fora couple of days, however, he looked after 


the proper making out by the other assistants of the iat oe 


ee 


ledger accounts of the expenses of the different surveying 
parties ; since, it has seemed to me very important indeed 
that each assistant should practically learn some decent 
method of accounts, and I have been confident that our 
simple mode would fully auswer their purpose for the 
present and enable them at any future time to acquire 
with comparative ease the more complete system of 
double entry. For the rest, Mr. M. Maeda, our chief 
accountant, amiably and sensibly throwing completely 
aside the old Japanese ways of account keeping so calleds 
patiently and zealously worked over his books under my 
teaching, until they were brought into as satisfactory a 
shape as was still possible, and until he had become so well - 
acquainted with the system that in future there will pro- 
hably be no further difficulty nor delay. 
Besides that work I had expected in the winter season 
not only to map out on areduced seale my own rough 
road sketching of the journeys but to write up both this 
report and special reports on the different mines I visited 
during the summer and autumn. The road sketching had 
fortunately been mostly reduced before returning home ; 
but in the short period of working time left in December 
and January only little progress was accomplished with 
the remainder owing to the other duties already meution- 
ed, especially with a dozen active, eager assistants asking 
frequently for guidance in the solution of difficulties that 
arose in their work. The proper discharge of those duties 
alone is about enough to keep one man pretty fully occu- 
pied, and it is hard in addition to undertake work that of 
itself is serious enough to absorb his whole time and atten- 
tion. You might as well expect your coachman to drive 
six spirited horses and at the same time to trundle a 
heavily loaded wheelbarrow along a narrow path. 
Tootoomi Journey.—The trip to Tootoomi was under- 
taken in order to make the first reconnoissance-of the oil 
lands there preliminary to a survey by some of the assist- 
ants. The road thither was chiefly along the famous 
Tookaidoo ; at first north of the neck of the Uragawa 
peninsula about five leagues south-westerly from Kanagawa 


to Hujisawa, among and across low hills of comparatively 


recent light gray sand rocks exposed with a dip about 
level near Kanagawa, and as I conjectured not very differ- 
ent in age from the Toshibets group of rocks in Yesso, 
and the oil bearing rocks of Echigo. In coming back 
from Tootoomi this year by sea, the rocks along the coast 
near Uraga (seen with a spyglass) seemed to show that 
nearly or quite the whole peninsula was made up of the 
same rocks ;. but they had various dips from very steep 
ones at the south end to the wide spread nearly level ones 
towards the neck. Dr. E. Naumann (Zeitschrift der 
Deutschen geologischen Gesellschaft, xxrx : 368) mentions 
a small mountain some 700 feet high southerly from the 
town of Uraga that is “doubtless [old] volcanic.” Then 
we travelled about five leagues more, westerly along the 
lowlands near the sea shore, on the border probably of the 
same rocks but with only one exposure of them noticed 
(about midway, beyond Ooiso) with a dip of 45° north- 
easterly, to the foot of the Hakone mountains just beyond 
Odawara ; then eight leagues south-westerly across the 
mountains of old volcanic rocks with moderately steep 
dips north of the neck of the Idzu Promontory past the 
town and lake of Hakone to Mishima. This year in 
making the same journey to Tootoomi, instead of going by 
Hakone, I went round by Atami on the south-east coast 
of the Idzu promontory, seven leagues from Odawara and 


five from Mishima ; and likewise found the rocks every- _ 


where to be old volcanic ones with dips of middling steep- 
ness, mostly north-easterly and south-westerly. No doubt 
the whole promontory is made up of similar rocks ; and I had 
distant views of those at the southern end in returning by 
steamer a few days ago. At Atami there are half a dozen 
hot springs moet of them boiling and tasting like diluted 
sea water; but one of them is somewhat cooler and is a 
weak sulphur spring. Two close together are intermittent, 


issuing for about an hour, about once in four hours, about 


two, six and ten o’clock ; but sometimes an hour late, and 


heard gradually approaching by fits and starts for an hour 


or so beforehand. One spring is said formerly to have 
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issued more strongly when the name Seizaemon was 
called out; which reminds one of the effect of sounds, 
especially hissing ones, on some gas flames and water 
jets. At Takinoyu half a league north-easterly of Atami 
there is a hot sulphur spring. There are also some hot 
springs, it is said, at Shuzenji a few leagues southerly from 
Mishima. From Mishima the road passes wester- 
ly through the low land near the sea for sixteen 
leagues to Shidzuoka and, (except the hill of the Uchinoya 
tunnel about three leagues beyond) nine more west south- 
westerly to Kanaya, a village near the south-western 
bank of the broad and rapid Ooigawa, that used to be so 
celebrated for the difficult and crowded ford, but that 
is now crossed in ferry boats and sometimes by a bridge. 
About half the way from Mishima to Kanaya, though 
mostly alluvial, would seem to be in a region of old volcanic 
rocks around the base of the Hujiyama, but there is only 
one or two doubtful exposures with a level dip near 
Numadzu, a league or two beyond Mishima. Midway near — 
Yui, the road runs along the sea shore at the foot of a 
mountain with a number of exposures of chiefly a very 
hard coarse dark brown and light greenish gray sand — 
rock with well rounded unmistakable Kamoikotan pebbles 
up to a foot in diameter and the rocks may possibly be 
of that group, though I took them to be of the Old 
Volcanic group. The dips there are steep, 45° to 75°, 
westerly north-easterly, aud a similar pebble rock halfa 
league further on, at Yokosuna, just beyond Okitsu, dips 
45° S$ 50°9E. The other half seems to lie among much _ 
older highly metamorphosed rocks probably corresponding 
in age to those that we classed together as the Kamoiko- 
tan group in Yesso. The exposures occur especially at 
and near the Uchinoya tunnel; and the dips are steep, 
from 45° to 90° north-westerly. From Kanaya the road 
leaves the Tookaidoo and goes south over a wide high Old 
Alluvial table land the Kanaya Hara or Kanayappara, 
some 500 feet or more above the sea, five leagues to 
Sagara-Hadzu-Hukuoka on the coast, the pri 
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Hara is a very wide plain without forests, and on account 
of dryness rather barren looking with little more than 
short grass, though the soil is not bad and in many 
places is rich. Water is rare, and is commonly brought — 
to the few scattered houses from the neighbouring steep 
sided hollows that cut into the table land on its borders. 
It has however of late years been found a good place 
to grow tea and already some 1,250 acres (500 choo) 
of it are said to be under cultivation in that way. Be- 
neath the soil there is a variable thickness (perhaps fifty 
feet or more ?) of coarse alluvial gravel with large (fist 
size) rounded pebbles of Kamoikotan rocks, as they 
appear. 

The rock oil has been found in the valleys and lower 
hills within a distance of about two leagues and a half 
north and south-west and half that north-west of Sagara ; 
but especially at Sugegaya, about one league north-west, 
where most of the wells have been dug. The working of 
the oil is wholly a very new thing. It is said that only 
halfa dozen years ago, an old woman living in the neigh- 
bourhood called attention to the fact that there was at Ebie 
north of Sagara and at other places a liquid issuing 
from the ground with a very strong peculiar smell ; 
and that ied to bringing Mr. E. W. Clark, a young 
Americav, at that time a teacher at Shidzuoka, to 
look at the springs. As he found them to yield in fact 
rock oil, experienced oil well diggers were brought from 
Echigo and two or three wells were dug at Ebie with a 
little success, but so little that they have long since been — 
abandoned. At Sugegaya, however, where the oil was 
discovered later, the result of digging was much better 
and the number of wells was greatly increased. At the 
time of our visit last year 53 wells had been dug, 
over forty of them there, but a few at other points in the 
region. Very soon after Mr. Clark’s visit the enterprise 
was taken in hand by Mr. Ishizaka and his oil company, | 
and vigorous search was made for traces of oil in all the — 


country round, and rewards were practically offered and “ 


paid for such discoveries ; and it iseven said that sometimes 
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oil was deceptively poured upon the ground in order to 
get the reward. Consequently working leases were 
taken out, for a number of spots that were called oil 
lands, but that prove to bear no oil; and I visited a 
number of oil places so called which as it turned out had — 
merely been conjectured to be good points to dig wells, 
but where there was not the least trace nor sign of oil. 

Near Sagara, I saw the Ebie, Ogami, Sugegaya, Jitoo- 
gata, Shiraha, Asahina, Saisanji and Shirai oil wells or 
traces of oil. Those were the only genuine oil places 
then known in Tootomi, and are all included in the sur- — 
vey undertaken later in the season by Messrs. Sugiura 
and Ban. The rocks of the Sagara oil field are mostly 
soft greenish gray shales and sand rocks, that weather 
brownish, sometimes with bean size pebbles: but at 
Ogami and the adjacent Megami there are small hills and 
large cliffs of a buff limestone. It is possible that 
the limestone may be of Kamoikotan age, thrust up from 
below; but (though no fossils have been found in it and 
the fact of conformity in bedding is not yet perfectly 
certain) I think it is of about the same age as the shales 
and saud rocks that bear the oil, and that they all 
agree in age with the Echigo oil bearing formation, and 
probably are neither much older nor much newer than the 
Toshibets group of Yesso. 

At Hirata, close to Sagara, I also visited the oil refin- 
ery set up about five years ago under the guidance of men 
who had already refined oil in Echigo, and I found it 
refining the whole product of the field, some seventy-five 
barrele (koku) a month, a yield increased this year to _ 
about 100 barrels a month or one third of the capacity of 
the refinery. It is therefore probable that there is some 
mistake in the rumor that an oil refinery has been set up | 
at Hiédgo with the expectatiom of refining Tootoomi rock 
oil ;especially as that oil comes much more conveniently 
to the Yokohama market,— 

The oil of Tootoomi is much lighter than most of the 
Echigo oil, aud not.at all thick like some of that,.and has _ 


opalescence. The lightest oil is at one of the Sugegaya 


wells (No. 14) and when freshly raised (May 1877) mark- 
ed 59° with the ‘‘hoktometer ” (the Japanese copy of 
Beaumé’s hydrometer); the oil of the No. 8 well marked 
at the refinery 53°, but was said to mark 56° when freshly 
drawn out from the well ; at No. 41 the oil after standing 
half a dozen hours marked 51° and the average oil fresh 
from all the wells and all mixed together is said to mark 
48°, It was said at the refinery that the average oil 
yielded 20 per cent. of naphtha, 60 per cent. of lamp oil ; 
ten per cent. of heavy oil of a dark brown color (which is 
also washed, and is sent to Yedo to be mixed with fish oil 
and sold for lighting purposes), and ten per cent. of refuse. 
The following are results ofan examination by R. W. 
Atkinson, B, Sc., F.C.S., Professor of Applied Chemistry 
in the Kaiseignkkoo (now Tookiyoo Daigakkoo) on two 
specimens of crude oil said to come from Tootoomi, as 
leported by him in September, 1876 : 
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I may add that a specimen of.oil said to be refined in — 
Tootoomi examined by him at tlie same time’ proved to be 
of very good quality and extremely safe, having its 
“ flashing point” at 120 F, and its “burning point” at 
138° F., both quite as high as could be wished ; and I. see 


no reason to doubt that the sample was a fuir average oue— 
of the product of the Tootoomi refining, The oil is put 


into old “ Devoe’s caus ;” but evidently without the leas ‘Stes 


idea of dnseation SP OE HORA: CON 0% 
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‘ 
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at a lower price than any other equally suitable 
receptacle, 

Besides the oil industry, salt is made from sea water on 
the beach near Sagara, by sprinkling the water on the 
sand and after drying leaching out the sand in large tubs, 
and finally boiling it down with a wood fire. About 100 
parties, or say 200 individuals, work at the business in 
favorable weather and each party makes in a good day 
about two too of salt, occupying about six-tenths of an 
acre (or 24 tan) of the heach, There are perhaps seventy 
such days’ work in a year ; so that the whole yearly pro- 
duct of one party would be 14 koku, or of all the 100 
parties 1,400 koku. That includes the beach from Sagara, 
abont a league southerly ; but there is also salt made (I 
know not how much) to the northward towards Kawasaki 
a league distant. It is evident that salt making might 
create a small market for stone coal, as wood does not 
seem to be very abundant in the region owing to the 
very wide open hara, and as coal could be brought by sea. 
The chief agricultural produets of the neighborhood are 
tea, next sugar (also needing fuel) and of course rice. 

From Sagara I returned to the Tookaidoo, at Nissaka a 
league and a half beyond Kanaya, and went to see the 
supposed traces of oil at Gembei and Tobikomizawa, about 
half a mile from Nissaka on the north side of the Too- 
kaidoo. At Gembei we could find no trace nor smell of 
oil, but some particles of coal which seemed to be merely 
the remains of separate plants scattered through a soft 
greenish gray shale. At Tobikomizawa also I could per- 
ceive no smell of oil in the rock, though the guide fancied 
that he could a slight one, and he explained that as there 
was a cliff some 20 feet high of gray shale and sand rock 
there it had been thought that “such a cliff must exist for 
oil” —so sanguine had men been! There was here also a 
very little coal, black and shining, tpn d the remains 
of only one small plant; and perh 
finding oil had been based ou its Satay Phe rocks at’ 
both places arg no doubt of about the sime age as the oil 
mei. | rocks near — and as thote of aeneot which 
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also contain a little coal in some places, black, shining 
“ brown-coal,” (in some places fibrous lignite), -and as 
already mentioned probably do not: differ greatly in age 
from the Toshibets group of Yesso. 

From Nissaka we came, then, along the Tookaidoo to — 
Hujieda about 24 leagues this side of Kanaya; and I 
visited the two wells (ten fathoms and three or four 
fathoms deep) dug for oil about half a league apart 
in Yainaba, about a league and a half west of 
Hujieda; and one of the two wells (20 fathoms 
and 40 fathoms deep) in Uchiseto, about a league — 
and a half west south-westerly of Hujieda. At all 
four places it was said that before digging (about 
1875) there was a smell of oil, but no oil was found and 
even the smell disappeared (if it ever really existed). 
About half way between those places and Hujieda I also 
visited a place which had been supposed to be a good one 

for an oil well, but where there was not the least sign of 
oil, not even a smell of it to be found ; the promising 
feature seeming to consist apparently in merely a good ex- 
posure of rock. Fortunately, no labor had been wasted 
there in digging. The rocks seen in all those villages — 
were soft greenish gray sand rock weathering brown with 
dips of some 30° north-westerly and south-easterly ; and 
they belong probably to the same general group afid age 
as the rocks of the Sagara oil field. From Yawatabashi,. 
on the Tookaidoo half a league this side of Hujieda, I 
went half a league off the road easterly to the village 
of Echigojima, where (about 1865) in a wide plain 
of New Alluvium, 600 yards from the nearest low 
hill, a well dug for water, wholly in soft alluvium, sent 
out gas that made a flame some six feet high above the 
ground. The hole was filled up and the gas stopped 
issuing. Another well eight fathoms deep was dug for 
water only six yards distant to the north without finding _ 
any gas. But at a house just across the road tothesouth — 
a well dug about 1873 yielded gas in the same way and 
the flow was stopped by filling up. Such gas might con- 
veniently have been utilised in the way it already is 
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Echigo, as mentioned in my Report of Progress of last 
year ; but the uncertainties in regard to the position and 
richness of the underlying rocks which no doubt have 
yielded the oil from which the gas was formed, make it 
hardly advisable to dig deep wells in search of oil; the more 
so as probably there would be some hindrance from water. 
It is extremely probable that the underlying rocks and 
very likely those of the neighboring low hills also belong 
to the same age as those of the Sagara oil field. 

On the way home from Tootoomi we also in passing 
through Okitsu four leagues this side of Shidzuoka 
gained pretty full and evidently quite-trastworthy in- 
formation from an official, well acquainted with the facts 
about the so called oil place of Hirose village in Suruga, 
about a league from Okitsu. It turned ont that there 
was no oil nor smell of oil there, and the story of there 
heing oil undoubtedly originated in the fact that a little 
bed of coal about half a foot thick had been opened. It 
was described as being completely black and burning in 
the fire with a smell ; and was probably such black shin- 
ing coal as is found near Nissaka in Tootoomi, and in 
the oil bearing group of rocks in Echigo. It had already 
been clear that the country people of Tootoomi likewise 
confounded coal and * coal oil.” Withent turning aside, 
then, wé came home to Yedo. 

The Long Journey. —Just before my setting out for 
the oil lands of Akita Ken it was suggested to me that I 
should first go north along the eastern side of the island 
and then eross over to the western side from Morioka, the 
capital of Nambu, so as to visit several of the principal 
mines of northern Japan on the way; and I gladly 
consented in hopes of gaining some better idea of 
the geology of the region, and of finding perhaps a 
suitable field for the exercise of the geological and topo- 
graphical ‘skill of my assistants after the oil surrey 
should have been finished. 

Starting then from Yedo on the thirteenth of tJ aly Mr. 
Adachi and I went northward by the Oshiukaidoo, at 
first through the wide alluvial plain of the Tonegawa. 
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From Utsunomiya to Ootawara, ° 
main road on our rig 
around Nikkoo, finding them to be ap 
Volcanic rocks, and to contain many ¥ 
ores, copper pyrites, galena and zine blende. 
and a half westerly from Nikkoo.are the old 
mines, worked for 300 years it is said, a 
reckoned rich and still worked on a small scale 
little profit it would seem. We did not go so far 
our way to visit them, but made as careful inquit 
them as we could. We were told that the ore was chi 
copper pyrites, but partly variegated copper ‘ore 5 ' 
there were some fifty veins nearly vertical ; that the 
cipal one varied in thickness from one-tenth to five- 
of a foot thick, averaging three-tenths ; that it he 
mined for a ; length of half a or and in oon 
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way of Jooshin) the sionthig peollact | is about 1,0¢ 
me (nearly four tons); the product of 
labor including furnace-men and 
average, say, of twenty-five d 
If that be not a Very exaggerated - 
each man must be uncommonly good, as compared 
the other mines of the north. 
We were told also of the 
leagues north-easterly from 
galena was said to be two feet 
worked nine feet long by six high, app 
new and very important mine. So I 
forward ; but: was much d e 
was an old mine meee | to the 
and abandoned ° 80 
and lately 
of the old 
point of the 
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vertical and runs about north-east and south-west. The 
ted to yield four tenths of one per cent, : 2 
of silver. At Kobiyaku village near by is au old copper — 
mine worked some forty years ago and abandoned ; but " 


taken up again in the spring of 1877. I did not go to 
it; but it was said that the thickness of the vein could 
not well be made out, that the vein was vertical, running 
north aud south, with yellow ore (copper pyrites), con- | 
taining also gold and silver. The men of the neighbor- 


credit for intelligence enough to keep on 5: workles those’ 
old miues at a profit. Of course this reason and that are : ; 
giveu why the mines were abandoned in spite of beiug 
rich ; bat if they had really been rich, it is hard to be-—~ 
lieve, that they should not have continued to be worked ; 

for even if the owner had been temporarily in some 
distress, he could har 1 
getting money than se ling a 
oe and in —— vik times too no doubt there were 


just this side of | 
the Tonegawa 
kuma River, 
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Volcanic rocks, and where we came out from the hills 
and entered them again there were a few rock exposures, 
and near the dividing ridge, a number of exposures of 
level bedded soft brown Old Alluvium, as it seemed, ap- . 
parently derived from the volcanic rocks. From a couple 
Of leagues this side of Shirakawa, to beyond Nihommatsu, 
however, the rocks exposed were whitish gray, chiefly 
very soft, apparently a decomposing syenite falling into 
white sand with quartz grains, feldspar and hornblende ; 
much like what I afterwards found in Mino on the 
Nakasendoo and in Kai (or Kooshiu) in a region filled 
with rocks that in Yesso we classed together as the 
Kamoikotan Group. 

But around the Handa silver mines, a league nerth of 
the large town of Koori the rocks seemed to be Old Vol- 
canic ones again, and not only have the ore vein of those 
mines but, it would seem, hot springs (whiclt appear 
almost if not quite everywhere in Japan, at least in 
the north, to issue only from volcanic rocks): at Anabara 
one spring described as quite hot, with iron and sulphur, 
14 league south-west of Handa ; and 600 yards nearer at 
lizaka many springs, said “to be somewhat cooler and to 
have only a little sulphur and some iron, I spent 
a day in visiting the Handa mines. They are 
very old (a thousand years or more, as they told 
me) and are said to have been very flourishing, but to 
have been abandoned 300 or 400 years ago owing to 
having been worked as far below the lowest draivage 
level as the poor band pumps would allow (220 feet). 
The working of the mine was begun again in 1870. As — 
the old drainage level was hopelessly broken, and another 
270 feet higher was also broken the mine was full of water 
up at least to that upper level, which, however, they are 
reopening. In the accessible parts of the mine the goodore 
had almost wholly been worked out by the former miners, - 
and the ee workets were now simply gleaning what 
could be in small spots here and there. The only 
aa i aise sprinkled through white 
“ _ also with limestone gangue and ‘6 vetim 
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with copper pyrites holding gold, The vein dips, it is said, 
about 68° south-west (about parallel to the nearest though 
somewhat distant bedding planes that have been observed) ; 
aud the ore would appear to be mainly in a “shoot” about 
a hundred fathoms in horizoutal width along the vein and 
dipping about 78° south-easterly along the plane of the 
vein, According to specimens that were shown me the 
country rock on either side is made up of a dark brownish 
feldspathic paste, with small grains and fragments. of 
crystals of dark glassy quartz up to a sixteenth of an inch 
in diameter and blotches of nearly opaque white feldspar 
crystals (which I took to be decomposing sauidin) about 
three-sixteenths of an inch in diameter apparently filling 
pores in the paste, No dip planes have been observed in 
the rock. From the top of the mountain some distance 
above the hanging wall of the vein were shown also 
specimens of a fine grained pinkish gray thin 
layered apparently volcanic rock with a few small 
grains of crystalline quartz, and the rock has a 
dip it is said parallel to-the vein. From below that 
upper rock were shown specimens of a breccia of obsidian 
fragments, mostly of the size of beans, united by a sandy 
looking probably feldspathic gray paste. Again from 
between the breccia and the country rock of the vein 
were shown specimens of a blackish rock with sanidin 
(as it seemed to me) in a blackish feldspathic paste, and 
with some small green par.icles apparently of malachite 
but without any visible quartz or obeidian, Lastly from 
sume distanee below the foot wall of the vein were shown 
specimens of a nearly white rock chiefly feldspathic, 
partly crystalline, partly a paste, with. many cubical 
crystals of iron pyrites sprinkled through it (said to be 
always present) and a little bronze colored mica and a 
pale brown mineral that seemed to be tale. It is said 
there are no bedding planes in the lower rock ; and the 
dividing planes between: the different rocks-have never 
yet been observed ; but they are supposed all to be about 
parallel to the pany since. the dip of the etek rock 
18 80, es 
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The main dependence of the works at present, however, 
is not the vein itself, but a large quantity of ore in the 
old refuse heaps that lie all about the mines; and such 
unwashed ore yields, as I understood, four hundredths of 
one per cent. in weight of silver, The quantity of such 
ore on hand had been estimated at about enough to last 
through the year 1877. The sooner it is exhausted the 
better, as there would appear to be serena d a loss in 
working it. 

Near the mines.are some conveniently arranged works 
planned by Mr. Coignet for reducing the ore, which were 
put up a couple of years ago. They contain ten ‘stamps 
weighing 400 lbs. each, two reverberatory roasting fur- 
naces, five revolving barrels, each of which receives at a 
charge : 66% lbs, ore, 200 lbs. iron balls, 3333 ]bs. mer- 
eury. In the first half of 1877, 21 kamme of silver were 
produced from 30,000 kamme of ore, a yield of seven 
hundredths of one per cent., and worth about $3,500. In 
the last half of 1876, the product was 344 kamme of silver 
worth about $5,750; making the whole yield of one year 
about $9,250. The number of men employed was said to 
be 500, as follows: 10 officials, 30 mill-men, 105 miners, 
325 men working over the old ore (of whom 175 were in 
July idle from want of water for washing), 30 carpenters 
and blacksmiths. The gross yearly income then would 
seem to be less than nineteen dollars to each man ; and 
even subtracting the miners who are engaged in “ dead 
work” for future benefit (reopening the drainage wre 
- there can have been no profit on the whole. | 

«My advice was asked about the best way to re-open the — 
mine to the deep, whether by a new, low drainage level or 
by-asteam pump. The re-opening of the old, low drainage 
level was said to be quite impossible; but a ravine was 
shown me to the south-east where the vein was known to 
crop out on about the ‘same level (by my aneroid), and at 


about the same distance (9,000 feet) from the workings, _ 


I advised therefore that, if they wished to re-open the 


mine, they should drive in from that ravine along the 


vein, 9 process that would require about twelve years (as — us 
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they work now) and cost about $16,000. If they shonld 


in the mean time set up pumps to work the mine, they 
would, in ease the mine proved worth working, need 
them for pumping the space below the drainage level, 
and also need the level to diminish as much as possible 
the amount of pumping. In driving the level along the 
vein it is possible that other ore shoots might be found. 

The advisability of working the mine at all is, however 
extremely doubtful; and an undertaking of that kind 
requires a pretty sanguine disposition, For it is a mine 
abandoned as not worth working 300 or 400 years ago, 
ond concerning which therefore there can now be nothing 
known but very uncertain and probably (as the custom is) — 
greatly exaggerated traditions. “The only portion that is 
imagined to be of any value is at least 490 feet under water ; 
until so much is drained there can be no opinion of any 
value formed as to the merits uf the mine. It would 
seem then to be best either to let-it alone altogether, or to 
begin by draining it (merely to view it) with a willingness 
to lose very possibly the whole cost of doing so. Perbaps 
a plan for such temporary drainage could be contrived 
with buckets aud horse power that would not be so very 
costly ; and after that an idea could be formed, for the 
first time, whether it would be worth while to undertake 
seriously the permanent drainage and working of the mine. 

I hope to write a special report on the Handa mines 
somewhat more in detail; but with this short — will 
leave them for the present. 

From Handa past Shiraishi to Kagoishis some ten Sediine 
short of Sendai the few rock exposures were ouly of liglit 
gray or light brown old volcanic rock as I took it to be ; 
but at Kagoishi there was a rather soft granite with 
white feldspathic crystalline paste and white almost traus- 
parent sanidin like crystals of feldspar and much black and 
brown mica and a little hornblende in small slender crys- 
tals and rather dark brown crystals or grains of quartz. 
It resembles some granitic pebbles seen in the Kamoikotan 
region of Yesso (near ieee as setae of the same 
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Just beyond Kagoishi is exposed the rock of Adzukizaka 
called so because the surface weathers into bean-shaped 
protuberances up to a tenth of a foot in diameter. It is 
a dark red rock with a weathered cellular surface and 
with the cells partly filled with a white crystalline min- 
eral apparently calc spar ; and belongs probably to the 
Kamoikotan group of rocks. Near Hanabasan, between 
Oogawara and Iwanuma, occur exposures of light gray 
shales and sand rocks, sometimes with blackish pebbles 
apparently of Old Volcanic rocks, and in one place a soft but 
compact white slightly grayish rock somewhat like kaolin, 
but with fossil leaves which give the rock the name of 
“ kashiwa stone” after a kind of tree. . Rocks apparently of 
the same group form picturesque cliffs perhaps a hundred 
feet in height to the south-west of the town of Sendai, 
near the castle, the upper half brown and the lower half 
white; and are exposed on the road just outside the 
northern edge of the town asa level bedded white kaolin- 
like fine grained soft clayey sand rock, Further north- 
ward-along the road exposures of similar rock are frequent, 
generally level or with gentle dips but at the Hiyoogin- 
zaka, jist beyond Husookane, with steep or even vertical 
dips ; but from there to Tsukitate, about 16 leagues from 
Sendai, the dips are about level again. 

In the same formation just this side of Tsukitate were 
exposed at the road side two beds of blackish brown fibrous 
lignite, the upper one 1°7 feet thick and the lower 0-7 
foot thick, separated by three feet of light gray soft sand 
rock, and with the same rock above and below, witha dip 
about level. Other exposures of equally unworkable 
beds of the same lignite, off the road but in the same 
region, were mentioned to us. At Sambongi on the main 
road 94 leagues north of Sendai I visited a boring thatthe _ 
Publie Works. Department had been making for the past — 
eight months in the same level bedded rock to the depth of - 
about 300 feet, and that was still going on in hopes of find- 
ing a good bed of coal. But it seemed to me that the search — 
for it there \was quite hopeless. The rock is seen on 
the neighboring roads for a great thickness and al- 
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though the worthless lignite is here and there ex- 
posed, there is no sign of the presence of good coal and no 
sufficient reason fo suspect its existence. Indeed the 
quality of the lignite would make it seem highly im- 
probable that good coal should be found in the same 
formation ; and even if there should be another formation 
with better coal below (which is not wholly impossible, 
but not especially probable) its depth would most likely 
be two great to enable it to be worked with profit. I 
therefore recommended the discontinuance of the boring 
at once. It had been carried on entirely under Japanese 
management, and very carefully and without accident. 
The hole was unnecessarily large (six-tenths of a foot) ; 
but that was owing (I understood) to the fact that the 
apparatus happened to be already on hand. The boring 
tools were raised and dropped by the hands of a dozen 
lInborers pulling ropes atthe end of a lever; and, very 
sensibly, without the waste of money that would have 
heen caused by setting up a steam engine for the purpose. 

From Tsukitate we went off the main road four leagues 
to the north-west to spend a day and night atthe old 
silver lead mines of Hosokura. About two thirds of that 
distance, as far as to the village of Kawaguchi was still 
over comparatively level ground with occasional exposures 
of the same gently dipping light brown and whitish grey 
soft sandrocks, sometimes in fine cliffs, perhaps 80 feet 
high, on the opposite side ef a river a short distance to 
our right. : 

Near Kawaguchi we entered the mountains and found 
them to be made up of Old Voleanic rocks. At Kawagu- 
chi they had told us of a number of hot springs in the 
neighbourhood : the Yunokura hot springs, 64 leagues from 
Kawaguchi, in Hanayama village, Kuribara goori, three 
clear springs, two hot and one lukewarm ; the Naruyn - 
hot springs in the same village, 5 leagues from Kawagu- 
chi one clear spring ; the Araya four or five sulphur 


springs five leagues from Kawaguchi in Onikoobe village, 
Kuribara goori, forming a wate 


stinking (with ee hydrogen of — 
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Samusawa (one) rather lukewarm spring in the same vil« 
lage, six leagues west of Kawaguchi, very clear and with- 
out smell; the Narigo seven springs, in the main village 


of that name, Tamatsukuri goori, sonthwest from Kawa- 


guchi; also six more springs lower down in the same 
village, warmth not known, but all with white (sulphur) 


water except perhaps. one. The rocks exposed here 


and there between Kawaguchi and Hosokura were a 
tufaceous pebble rock with green. pebbles, nut size and 
smaller, or a greenish gray very tough voleanic rock 
without pebbles; and at the mines the country rock 
was a dark bluish gray fine grained trachytic porphyry. 

The mines of Hosokuru were first opened, they say, 
about 1070 years ago (in the Daidoo epoch), and some 
years ago were Very prosperous ; but having been worked 
to a good depth below drainage level have been nearly 
abandoned since 1872. At that time they had in the 
Kattaizan mine worked a mass of ore that is said to have 
been twelve feet thick, thirty fathoms long and 120 
futhoms in height; of which 20 fathoms were below 
water level, and were pumped by hand pumps. The 
mass was galena with about one fifth of zine blende but 
without any gangue. Above water level it was worked out 


thirty years ago or more. It is said that it was abandon- _ 


ed solely on account of the water, and that the’ore did 


not lessen. In the Nakanomori mine there is also said to ~ 


have been a mass of ore four feet thick, ten fathoms long 
and over 21 fathoms in depth, all below water level ; and 


likewise to have been abandoned in 1872 or 1873.. The | 


veins are numerous and their course is various, The 
north and south veins (four in number) are said to be the 
best ; the east and west ones (five) next best, besides many 
small unworkable ones; the one vein north 30° east and 
»south 30° west, third best ; and the four veins north 60° 


east and south 60° west, fourth best; the rest (in two- 


more directions) are all very thin veins and are not worked. 
All the geod places in the veins are now far under water 


and therefore cannot be inspected ; and the only mining _ 


now done is a little gleaning here and there, The work- - 
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ing is done mostly for one operator (Mr. Shimidzu) by 
84 workers in a population of 120; and the monthly pro- 
duct is 320 kamme (2667lbs) of lead, worth there about 
$116, and 150 me of silver worth about $20, in all about — 
$136, or. about an average of $1°62 a month or say $19°44 
a year to each worker. It was thought however that 
though life was just supported by the earnings in the 
summer, it could not be so in winter. There are, 
besides, some other workers, two or three in a mine, but 
the little ore they find is sold and worked up at Mr. 
Shimidzu’s furnace, 

The galena is smelted in a small furnace. or hearth 
(now only one), about a foot and a quarter in diameter, 
with the addition of iron in the form of old coins. The 
charge is: ten kamme (834 Ibs.) of ore and the third (last) 
cake of slag from the preceding operation ; 2°8 kamme of 
iron coins, or 2°5 kamme of new iron; 7 kamme of char- 
coal (costing eight sen a kamme). The operation lasts 
two hours, and there are three in the morning; in the 
afternoon the hearth is repaired. The product is about 
six kamme of lead to each operation or 18 kamme a day, 
The lead (except the poorer part) is cupelled by two 
women ona hearth of common wood ashes ; and the litharge 
is afterwards reduced again to lead; with a loss of 25 to 
80 per cent. of lead in the whole process. As already 
seen the monthly product of silver (150 me) is about one 
half a tenth of one per cent. of all the lead (820,000 me). I 
hope to write a report more in detail of the mines 
and furnaces, but leave them here with only this litile 
sketch of them. It is of course impossible to verify the 
stories of the extraordinary richness of the veins without a 
considerable outlay in draining the mines ; but ifthe stories 
be not exaggerations it would certainly seem worth while 
to set up pumps that would be more effective and much 
cheaper than the hand pumps formerly veed. The smelt- 
ing operations are extremely interesting as agreeing 
closely in many respects with the processes of western 
countries, though they have apparently been handed 
down for many generations and are the result of innumers 
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able experiments made without any knowledge whatever 
of the chemistry involved, just as in a far longer period 
even the so called instinctive ‘methods of the lower ani- 
tals have become so perfect as to agree (it has been re- 
marked) exactly with what the very wisest man would do 
under the same circumstances. | 

There are, it is said, five places within the limits of 
Uguisuzawa (the village in which the Hosokura mines are) 
where lignite is found ; and in the village of Monji two 
leagues and a half distant there is said to be a bed of it 
fifty feet thick, in layers of four feet separated by layers 
of stone a foot thick; but it was found to be of bad 
quality, when tried for smelting ore in a rather ea 
furnace. 

From Hosokura we returned eastward to the Ocekies | 
kaidoo past more cliffs, not very distant, of the same 
whitish gray sand rock level bedded or very gently dip- 
ping ; and then kept on a day’s journey northward to 
Midzusawa, finding along the road occasional exposures 
of soft, chiefly brownish, sand rock, nearly or quite level 
bedded. At Midzusawa they have four long disused small 
salt kettles and a tradition that the salt manufacture of 
Shiogama on the Bay of Sendai was originally here; but 
I could uot find on inquiry that any salt water was known — 
to exist in the neighborhood. . 

Just beyond Midzusawa we crossed the Kitakami 
river and went north-easterly over two mountain passes, 
then through the Toono valley and over another 
mountain to Kamaishi on the sea shore. The rocks of 
all these mountains are clearly of what we called the — 
_ Kamoikotan Group in Yesso; the two former chiefly of 
brown, dark green and black serpentine, but with gray 
syenite and decomposing granitic sand (like that near 
Shirakawa) on the western side; the other mountain 
seems chiefly to be made up of dark greenish gray syenitic 
rock but with some highly metamorphosed dark gray and 
light gray lime stone with traces of crinoidal fossils as it 
seemed. Inthe Toono valley and also in the ‘amaishi 
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siliceous Slate. There was also a little blackish compact 
feldspathic rock. The dips are steep sometimes even 
vertical and the strike generally north. 10° or 5° west. 
These rocks are associated together not only here but 
from western Shinano to Lake Biwa and may still be 
classed together as one group; though some parts may 
differ a good deal from other parts in age. The only 
fossils (except one calamite) that have yet been found 
are in the highly metamorphosed limestone; and the only 
recognised ones at Akasaka in Mino, and are said by Dr. E. 
Naumann to be of -carboniferous age (fusulina and 
crinoids ). ? 

The syenite of the mountains’ bas much white feldspar, 
a good deal of very dark brown mica, hornblende crystals 
about a sixtenth of an inch long and a little glassy quartz 
slightly smoky in round grains, and the whole rock in 
some places (as near Toono) is crumbling into gray sand. 
In all the syenites observed the quartz is in like manner 
in “crystals or in rounded crystalline grains,” as Richtho- 
fen says it is in granitic rhyolite ; “while,” he says, “in 
_ granite it usually permeates the interstices between the 
other component minerals ;’ a passage that by a miscon- 
ception on my part formerly confirmed me in a probably 
incorrect impression in regard to some syenites near Chi- 
kubutomuushi high up on the east coast of Yesso, which I 
took to belong to the old voleanic rocks. It now seems 
to me that those syenites and (their associated rocks) as 
well as some syenite blocks and sand near Kumnui in 
Yesso must belong rather (like those near Kamaishi and 
probably also some pebbles found by me near Nikkoo) 
to the Kamoikotan Group ; so that the group very likely 
extends through the central part of Yesso to the northern 
end of the Island. At the same time, the blackish feld- 
spathic rocks on the Ishcari river above Rapotketen, 
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Near Oohashi in the upper part of the Kamaishi valley 
and in the Sahinai and Hashino valleys adjoining on the 
north, lenticular masses, about vertical, (beds apparently) 
of magnetite have been found in the same rocks, up toa 
thickness of about fifty feet or even more. They were 
formerly supposed to be beds or veins of pretty uniform 
thickness and consequently to be of immense amount ; 
before our visit it had been found by digging that each © 
deposit thinned out within a short distance. My exami- 
nation was necessarily a very hasty one indeed; but 
an extremely rough calculation ofthe probable amount 
of accessible ore at the three places near Oohashi showed 
that there would be perhaps 100,000 tons of it at Shin- 
yama; 30,000 tons at Motoyama (which I did not myself 
visit, but had described to me in comparison with the 
other places); 10,000 tons at Nozokinosawa; making 
140,000 tons iu all. It is very possible that a careful 
search may lead to the discovery of other important 
deposits of the ore iu the same valley, At Sahinai, across 
a high mountain pass and practically inaccessible from 
Kamaishi except by sea, there are three ore places, the 
thickest with a thickness of about fifty feet of rich ore - 
and about fifty more of poor ore. At Hashino there-are 
said to be two ore places; and at Sawahi there was 
another, but it-is said now to have been all worked out, 
Near the magnetite beds one fonnd much epidote and garnet 
and in the ore in some places are minute traces of mala- 
chite, and often a good deal of iron pyrites which will be by 
its sulphur very injurious to the quality of the iron; but one 
of the Sahinai places seems to be very free from that 
impurity. At Nozokisawa there is limestone within a 
few feet of the ore. The ore began to be worked about | 
twenty years ago at-QOohashi, about a year later at Ha- 
shino, aud about 17 years ago at Sahinai. About 1868 
two blast furnaces were built at Sahinai and two at 
Hashino ; and in 1874 one at Sawahbi; all of the same 
size. There was also a furnace of the same kind between _ 
Ochashi and Kama 
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not pay, though the ore is said to be the best in quality 
aud quantity outside of the Ovhashi valley. They were 
twenty feet high.and five feet wide across the boshes ; 
were built outside of syenite and inside of “ Hanamaki 
firebrick.” They were in blast 120 days at a time, mak- 
ing it is said, 600 kamme a day or 7,200 kamme (60,000 
lbs.) in the whole ‘campaign. The fuel. was of course 
chareoal and the blast cold; one of the two furnaces 
was of poorer material and quickly became unworkable. 
There was also a small furnace for converting pig 
iron into wrought iron. Last summer the Government 
was putting up two large charcoal blast furnaces 59 feet - 
high and eleven feet across the boshes with Whitwell hot 
blast apparatus, the fire bricks and iron work all imported 
from England ; and a large rolling mill. ‘The two blast 
furnaces are expected to need at least ten thousand tons 
of ore a year. It is therefore very greatly to be hoped 
that additional deposits of ore may be found in the Kamai- 
shi valley. A railroad has been built from the sea shore 
to Oohashi about eleven miles, and as the principal ore 
banks are a couple of miles further up the very narrow 
rough valley the plan has been to’bring the ore down by 
a suspension wire tramway. 

It seems to me that such dsoinies of ore and the cir- 
cumstances of the country generally, the dearness of capital, 
the cheapness of labor, the great cost of imported furnace — 
materials, the lack of workmen or superintendents familiar 
with the methods of large furnaces and of the latest blast 
heating apparatus are more particularly favourable to the 
working of very small blast furnaces of improved native 
material, and probably still more to bloomary or Catalan 
forges, such as are common in many mountain regions of 
Europe and America, and have flourished within 
thirty miles of New York in the last twenty years owing 
to the excellent quality. of the iron produced. A blast 
furnace by enabling a larger quantity to be produced in a 
continuous operation with a saving of labor is undoubted- 
ly more profitable in some countries in spite of the far 
greater amount of oo required. But if rege 
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over $800,000 is laid out to obtain an average yearly pro- 
duct of 5,000 tons of pig iron, the interest alone at 18 per 
cent. a year (supposing the capital to be private property) 
wonld amount to thirty dollars for each ton, not counting 
the expenses for labor and superintendence, the wear and 
tear of the works, or the possible early exhaustion of the 
ore beds and consequently comparatively short life of the 
furnaces. Of course the fact that as government capital 
is employed the rate of interest may be reckoned lower 
is favourable in the present case ; but is not encouraging to 
private operators, as an example to whom rather than for 
its own profit such works would probably be wader taken 
by the government. 

I hope to write later a more detailed account of what I 
learned in my short visit to the iron region ; but mean- 
while would urge that a thorough geological and topo- 
graphical survey of it should be undertaken. 

On finding for the first time by my visit to Kamaishi 
that the Kamoikotan Group contained magnetic iron ore 
I suggested at once to the Government that search for snch 
ore should be made and perhaps bounties offered for its 
discovery in Yesso; where the Group seems to occupy a 
very large space, chiefly in the interior ofthe Island; and 
hitherto very little explored except by the Ainos. Soon 
after my return home in December a specimen of such ore 
was shown to me as coming from near Biroo on the East — 
Coast of Yesso within the region marked as belonging to 
the Group on our coloured geological sketch map of the 
Island. It is quite possible that many other deposits of 
the ore may be found ; and owing to the great abundance 
_of good coal they would be of very great value. : 

It is said that gold sand was washed some years ago by 
the Oono company but abandoned in 1875, at Ootsuchi 
six leagues north of Kamaishi and no doubt it was derived 
from Kamoikotan rocks ; confirming therefore Mr. Mun- 
roe’s ets sere that the gold of Yesso came originally from 

» We were told also a day or two later that gold 
pees: washed about 200 years ago (intheGenroku 


epoch) at Sotokawame and nn a reagtetnn iz | 


Oohasama, and that-even now a little is found by washing 
the sand of Kawame river a few leagues southwest of 
Morioka, also at Kamimiyamori, still in the region of 
Kamoikotan rocks. But in the same koori (Heinukigoori) 
on the west side of the Kitakami river and probably 
among Old Voleanic rocks there are (it is said) five vil- 
lages (namely Daimura, Yuguchi, Namari, Toyosawa, 
Shidate) at each of which there are several mineral 
springs, apparently all sulphur springs, all with white 
water, but the Daimura springs less so than the others; and 
all hot except the Namari Springs, which are luke warm. 

From the Kamaishi region we returned to Toono and 
kept on north-westerly to Morioka the capital of Nambu: 
passing again a great deal of lime rock and serpentine and 
some syenite rocks with similar strike and steep dip and 
no doubt all belonging to the Kamoikotan Group. The ex- 
posures continued almost to the» Kitakami river, a short 
distance below Morioka, although we had left the 7 
ishi mountain ranges far to the east. 

The necessity of starting at once on this snmmer’s long 
journey obliges me to pass still more briefly over the 
remainder of the trip of last year (having already in 
letters given some of the principal facts and the advice 
they suggested), leaving details tobe given in future special 
reports for which there will probably be more leisure next — 
winter and spring. From Morioka we went north- 
westérly into the broad mountain district of old volcanic 
rocks in the central part of the Island; and, pass- 
ing the Yaze hot sulphur springe;-reached in a dozen 
leagues the town of Hanawa. Thence we went west 
a league to the copper (chiefly copper pyrites) mines and 
furnaces of the Okada Company at Osarnzawa in Kadzuno- 
goori, which yielded in a year about 5,250 piculs or 
$100,000 worth (there) of copper, with 2,000 workers, in 
a population of 3,000; or about_fifty dollars a year | to 
each worker, and apparently with a profit to the owners. 
The mines and veins are numerous through a space of 
three quarters of a league in diameter and have been — 
worked for about 200 ine _— sais were work- 
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ed sixty feet below water level, but are not now pumped 
at all. The furnaces and other works are all of the old 
Japanese style. Hand specimens were shown of lignite 
which occurs in the same region, it is said, in three layers 
of three feet each, in a rather inaccesssible place, and not 
thought worth working. Onespecimen was like that as- 
sayed by Mr. Munroe in 1874 (see Kaitakushi Reports) 
a very pure mineral charcoal’; but the rest is said to be — 
much inferior and is more like the brown fibrous lignite 
common elsewhere in the Toshibets Group, from a small 
_patch of which among the volcanic rocks it probably 
comes. 

From Osaruzawa we went a couple of leagues south- 
west to the gold mines of Ookudzu, about 300 years old, 
but in 1872 provided with a mill of ten stamps of a ton 
each which stamps and amalgamates six tons of ore a day. 
The product from July, 1876, to the end of March, 1877, 
(and from that time, as I understood, the property was idle 
until the end of June, when it was sold by the govern- 
meut to the Okada Company) was about 500 momme of 
gold or $1100, from 140 tons of ore or about $7.70 to a 
ton ; but the work was not actively carried on. There 
are also some of the old hand washing works still in use. 

We then went to the Kozaka silver mines and furnaces 
about five leagues north of Hanawa. The mines are in 
a rich mass of silver ore contained in great part in a yellow 
earth and supposed to be in the form of asulphuret. The 
government had owned the mines and lately had com- 
pleted some large furnaces and other works for the redue- 
tion of the ore by the Ziervogel process; but about the 
first of July had sold the whole to the Okada Company. 
In the one month of July, 1877, the product was 417s 
kamme of silver and about 500 kamme of copper, or 
about $6,500 in all; about 600 men were employed, one 
half of them at the mines and one half at the furnaces. 
The average product then for each workman was nearly 
eleven dollars a mouth, much more than is gained at the 
less 


visited, 


works of any of the other —sn fis 
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We then went down the Yoneshiro river, still among 
Old Volcanic rocks, westerly to Kagoyama where there are 
furnaces for refining the copper and extracting the silver 
from. the copper of the Ani copper (and to a small extent 
lead) mines and from the lead of the Daira lead mines 
all Government property. The Kagoyama furnaces were: 
first built in 1774; and are very inconveniently situated 
on a steep hillside by the bank of a small river opposite to 
a little alluvial plains They produced in the year from Ist 
July, 1876, to 30th June, 1877, of copper 804116,75 lbs ; 
silver 17942,8 grains; lead 202320,75 lbs. We hastily 
visited the Daira mines half a dozen leagues north of 
Kagoyama, and the very extensive and numerous Ani 
mines on the Ani river ten leagues southerly from the 
same place. The furnace and works at all three places 
are all of the old style. 

Three quarters of a league east of Daira and under the 
same management are the unimportant Yabets lead mines 
(evidently an old Aino name like the yet more southern 
Sahinai, Innai and some others), The Daira mines are 
615 years old, and the Yabets, 197; and in all at both 
there were formerly 680 mining places, of which 658 have 
leen wholly abandoned and 32 are now worked. About 
forty years ago the mines were very prosperous and they 
worked a vein of galena that was six feet wide ; but last 
summer the widest spot was said to be ouly four-tenthe of 
a foot and commonly there was not more than one-tenth. 
They were expecting however very shortly to reach the 
abundaut ore again at a lower leve! where it had not yet 
been worked, One mine (the Shichimai) has a little copper 
pyrites, which is smelted and yields about 400 lbs. of 
copper a year. The Daira and Yabets mines and furnaces 
produced in the year from Ist July, 1876 to 30th June, 
1877, of washed ore 290057 Ibs. and of lead 181,473 Ibs. 

(about 624 per cent.) The number of workers is 396. 

The Ani mines have been worked for about 240 years. 
They produced in eight months (November, 1875, to 30 
June, 1876) over 563,000 kamme (about 4,700,000 Ibs.) 
of washed copper ore aud 3,900 kamme (32,500 lbs.) of 
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washed lead ore. In the same time the Ani furnaces 
produced over 66,700 kamme (about 556,000 Ibs.) of crude 
copper from about 582,160 kamme of washed ore (or about 


114 per cent.) ; and 2,108 kamme (175,700 lbs.) of lead 


from about 3,670 kamme of washed ore (about 58 per cent). 

The number of workers at Ani are 1895. The mines are 

much more extensive than‘at ‘Osaruzawa, and clearly the 

profit is better. . 

I would urge that a careful and thorough topographical 
and geological survey be made of the mines, especially at 


Ani ; a step that is the very first one that should be taken — 


in all mining operations of any importance. Although 
the profit appears to be greater at Ani than in Osarnzawa 
it seemed to me that some important economy might still 
be effected without completely abandouing the old Japan- 
ese furnaces or laying out a great deal of capital. The fuel 
has long been exhausted from the small valley where the 


furnaces are and is now carried up to the furnaces ; where-: 


as if the ore (but little more than half the weight of the 
fuel) were carried down to the main river, say near Mid- 
zunashi (about a league from the present furnaces), not 
only would the cost of carriage be much less, but the fuel 
floated down stream from a large valley above, would be 
cheaper. ‘The furnaces are of such a simple nature that 


the removal would not be costly. Again, the ore is now — 
brought to the surface (as at Osaruzawa) on the backs of 
men and children through narrow crooked difficult mining — 


galleries, the lowest of which are high above the main 
river. If a drainage level should be driven in from say 


Midzunashi, and perhaps divided afterwards into two 


forks like a letter wye (Y); not only would a much larger 
amount of the ore veins be freed from water, but all the 


ore might be conveniently sthicase out in waggons on a 


tramway. 


At Ani in.one spot there is'a:amall sedimentary deposit : 
which yields fossils, that looked to me as if they were of _ 


about the same age as those of the Toshibets Group in ae 


Yesso. Some specimens of lignite were also shown me 
that came from Keyakusa, a league anda balf up stream 
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from Midzunashi. It was black and shining, but some- 
what fibrous in structure, and judging by its weight 
apparently too rich in ashes. The bed was said to be 
four feet thick, though imperfectly exposed; and they 
said that there was also another bed of it seven or eight 
feet thick at Kooya, a league still further up stream ; 
but that the quality had been tested by the mining office 
at Yedo and found unsatisfactory. 

From Ani we went down stream, past Kagoyama again, 
to Tsurugata near the mouth of the Yoneshiro River, in 
Akita Ken. From that place I visited the small Koma- 
gata oil springs two or three leagues distant up stream ; 
and the Midzusawa and Menagata oil traces and abandoned 
wells four or five leagues northward by the sea shore near 
the northern end of the Ken. Then we went southerly 
to Kubota visiting the Riuge and Tsukinoki oil and lamp- 
black works, the Yabase oil places and the Minato oil 
refinery on the way; and going to the Nigorikawa few, 
but good, oil wells where Messrs. Kuwada and Nishi- 
yama were busily surveying, a league and a half from 
Kubota. Then after three or four days of rainy 
weather. and office work we visited the Hanagawa 
Masugawa and Nakamaguchi very small oil places on 
the large peninsula, across the Hachiroogata bay from 
Kubota. Then we went south again through Kubota, 
glancing in passing at the salt manufacture on the beach, 
like that of Tootoomi already mentioned, ang along the 
sea coast, visiting the traces Of oil at Michigawa, Hatago, 
Ashikawa, Kaneyama, the oil wells at Kuregi, and Qo-— 
sawa in Kamioguui, at Iseichi, Yokooka, and weut even 
to the oil springs at the foot of Chookaisan in Yokooka. 
Then goiug inland, I visited the traces of oil at Kosugeno, 
Yoshizawa, Matsuzawa, Oosugisawa, and the large but - 
very difficultly accessible traces of oil at Sarugawa near . 
Yashima. The oil of the Akita springs and wells is 
black and thick. The rocks in which it occurs are very 
soft brownish sand rocks ; but at Riuge aud ‘Tsukinoki it 
impreguates New Alluvial earth. The dips of the sand 
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I took to be old velesslo and the fine aa cons of Chile 
kaisan is evidently voleanic. Messrs, Kuwada and Nishi- 
yama before returning finished small surveys of all 
except the least important of the oil places including 
visits to one or two that had escaped my notice. 

From near Yashima we crossed a few leagues still — 
further inland to the rich silver mines of Innai, 300 or 
400 years old. There are, they say, about twenty parallel 
veins, but only one of them is now worked ; it is- said to 
be about 25 feet thick, but to have at most only six or 
seven-tenths of a foot in thickness of ore, though some 
thirty years ago it had 1°3 feet of it. The ore is alla 
black sulphuret. In the year 1876 the production was 
472,283°4 momme of silver from 35,000 kamme of washed - 
ore, or 156,000 kamme of unwashed ore ; or over one and 
a third per cent. of silver in the washed ore, and about 
one-third of one per cent. in the unwashed ore. In the 
year from July, 1876, to June, 1877, the product was 
481,237°9 momme of silver, which cortains, it is said, one 
per cent. of gold, that is not separated. ‘There are about 
700 men and 200 women employed ; 900 in all. The 
yearly yield (about $75,000) is then about $834 to each 
worker, and the profit therefore is good. The mines are 
carried to a depth -of 680 feet below water level, and are _ 
pumped by hand with small Japanese pumps, each ten _ 
feet long. . The mines and furnaces are all worked in the 
old fashion. They belong to the Government and are 
in general supervised by it, but are’ leased in portions 
to 87 miners, who sell to the Government the silver — 
produced at 86 sen a momme (the value is about 15 


sen). The profit then is a handsome one to the Govern- — 


ment -and the official work much reduced. But the 
government do. the timbering of the mines and the 
“dead work.” Last year they were improving the drain- 
age level so as to put a tramway into it, ane ae 

Although: so profitable already it seemed to me that im- 
portant economy might be effected by making a drainage 
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drift at a much lower level, which the shape of the motn- 
tains seemed to render easy ; and perhaps the outlet of 
such a drift would be in a more convenient place for 
furnaces than the present high, narrow, steep valley. Of 
course such questions could be best decided from the maps 
of a careful survey of the whole field ; and by the same 
sarvey highly important geological facts might very like- 
ly be brought to light. 

Close by the office of the mines are found fossil shells 
(pectens, about half a foot broad) in a soft yellowish 
brown sedimentary rock of volcanic materials ; apparently 
of the age of the Toshibets Group in Yesso, which like- 
wise contains large pectens. Thesurrounding mountains, 
however, seem generally to be old voleanic rocks. 

From Innai we went south-westward and westward to 
Sakata, by. the sea shore in the great Shoonai plain. 
Thence I visited the small oil place and its lampblack 
works among voleanic rocks on the southern slopes of 
Chookaisan; but found that it would apparently not be 
worth while to make any further trial wells there nor 
even a survey, as the deposit seems to be of very limited 
extent, Then we went southward along the sea coast 
from Sakata. In passing we were told of a bed of coal 
(no doubt lignite) about half 4 foot thick at Aburato, near 
Sanze ; and of another about two inches thick at the 
neighbouring village of Hobado. It was also told us that 
in the sea, 400 feet deep, seven leagues off the mouth of 
the Atsumi River there was a place half a league in dia-— 
meter where oil and oil gas come up violently in great 
quantity, and the oil of a blackish and red color covers 
the sea; and that there was another place six leagues 
from Aoshima towards Sado where oil and gas come up 
in the sea, but in less quantity. The mountains along 
the coast come down to the sea and seem to be 
made up of old volcanic rocks, iu great part green- 
ish gray tuafaceous pebble rocks. From _ nearly 
opposite Aoshima we turned a little inland and passing 
through Murakami, in northern Echigo, and Kurokawa 
anes ering: ee ree 


P ? ra ‘ eg se : . 
ra J , ae e ‘ o Sree y > ; . F om . 3S a 
’ . 4 te | a *, , iA Mee a eed ie ‘ s Fs a= 
l 2 vl - mt s w Mert wet ie ae, ay eat Sate, ee: gd > ey ena a Be os SS 5. ceed * : 7 > * rer v, : “art. rok 
a - J Fi Oe Cy ee ‘ Ss Boe Set TS ¥ hie eR STL ne 4 t a oes MA Ss y Te . ~ S . ~*~. 
mats $ om aa Hen a ath Pa eee te Gis PD fae Lee Seay h ew er DP AAAS I Spied a Ob NEE ON ae a He Pee Pte ay ym eee, 
se Sot EE) = Pay ee ee ii eee ied 2. ee ree PR eee Fee? Ne ie EOP , thes 5 Sg ee P iaiyaS ‘ er { eho tt Ee : ys. Marg ake | Ne Ly, Bat 2 pee ae: iy et .s-* eee e 


win 


Mikkaichi, near Niigata. I made ioe A hasty visit to 
the small Akatani mines of lignite of a poor quality, some 
three or four leagues to the east, then we kept south 
through Shibata to Niitsu, where we met Messrs. Inagaki 
and S, Maeda who were surveying in that neighbourhood. 
_ After at interview with them we travelled southward 
through Yoita, Wakinomachi, Miyoohooji, Kashiwazaki, 
the country traversed the preceding year, to Takada, in 
the southern part of Echigo, thence we went to Tomikura 
in Shinano near the Echigo line and met there Messrs, 
Yamanchi,, Yamagiwa, M. Maeda and Akiyama, who — 
wereat work on their survey. Then I went to Nagano 
(Zenkooji) visiting on the way the Matsunosawa, Kitsu- 
nedaira, Nigoriike oil wells, the oil traces of Wakiu, the 
oil wells of Sekiguchi, the Numa Shinden oil springs, the 
Hurumi cold mineral spring, the Shibatsu oil traces, 
Kajiro oil traces, the Sharishinkooji and Uematsu oil 
wells ; nearly all of which were included in small sur- 
veys in 1876, and were united by the survey of 1877. 
By the sketch maps which my rough sketching enabled 
me to prepare very quickly the work of Mr. Yamauchi’s 
party was decidedly facilitated, and they were able to 
return to Yedo much eooner than they had been expect 
ing to. 

Near Kajiro I visited in passing an iron foundry for 
casting pots, not at the moment in blast. The cast iron 
(old coins, some said from Sado, some said from Nambu) is — 
melted in a furnace made of two movable horizontal sec- 
tions each of about two feet and a halfin height and three 
feet in diameter, with another above them of like diameter — 
_and one foot in height, and still another at the top of 
rather smaller diameter and a foot in height, each about | 
three quarters ofa foot thick, of home made reddish bricks 


and bound with iron hoops. The blast is given by a box 


bellows like those of the oil wells, about ten feet long by 

five wide, worked by ten men. About 5000 or even 
5,500 Ibs. are cast at one operation, which lasts all day, ' 3 
and the rations for which take a fortnight, Th oe ; 
sunesichewdis, sucahencetad desea: half of the mould is oe 
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made afresh for every casting, chiefly of coarse sand, but 

covered with finer sand ; the upper half is made of clay 

and used repeatedly, The surface of the mould is sprinkled 

with very finely powdered charcoal of pine wood and not 

with graphite. There were some 250 moulds, mostly for 

pots about a foot in diameter, but some of them about 

three feet. The one foot pots are about three-sixteenths of 
an inch in thickness. Some of themin casting are im- 

perfect with small holes ; and I happened to see a tinker 

mending them, a process that has long excited much 

curiosity in western countries. He was filling up the 

holes with bits of iron of like thickness, that he hammer- 
ed out over a small anvil until they joined the edges of 
the holes neatly all round. “Are not these bits cast 

iron?” I asked.—* Yes,” said he.—* But how is it you 

hammer them out ?”—‘“ Oh ! they have been softened in 

the fire!” In that simple way: he fills up holes a quarter 

of an inch in diameter and by degrees even holes three- 

eights of an inch wide by a tenth of a foot long ; but such 

mended pots are sold a little cheaper than the perfect 

ones (25 or 30 cents), and are less durable. The foundry 

appeared to be owned and managed by a woman. 

At Nagano we were delayed twenty-four days 
by Mr. Adachi’s serious illness, but it gave me a chance 
not only to visit the Tatara and Moosuge oil traces 
and trial wells within a league or so, but to do 
a good deal of office work in reducing my sketching, 
which wonld have occupied much more time under the 
frequent interruptions in office work at Yedo; andalso — 
enabled me to spend six days (including a Sunday) in 
making a flying visit home on private business. Although 
the season was already far advanced for the mountains 
(the middle of October) it was thought best that I should 
continue the journey westward; and, as soon as Mr. 
Adachi was well enough, I visited the Miyanoo oil traces, G 
the Kurumigoori oil well, Hutae, the Mi 
Miase Yachi old oil wells in Aoku, the Yachi or r Hori- 
nouchi now barren oil well, the Kirikubo oil trace, and 
ae at ay rif 
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or ho babii as oil places, aan some of them are 


perhaps the best in the north-western part of Shinano, - 
Near Chikuni already on the 25th of October, owing to 
the peculiar climate of that region, the snow lay about 
four-tenths of a foot deep on our road across the hills, 
though it was absent as we went down towards the sea 
shore to Itoigawa in the south-western end of Echigo. 

On going down towards Itoigawa we met. with 
pebbles of syenitic rocks, of black slate with a small fossil 
calamite, of limestone and of serpentine all doubtless of 
the Kamoikotan Group; and soon found the serpentine 
and dark red compact feldspathic rocks in place. Along 
the mountainous sea shore to the west of Itoigawa we soon 
came to a great deal of metamorphic gray limerock in 
places, and at two places a short distance west of Oomi. 
and east of Uta found in the limerock traces of what 
seemed to be encrinites but very difficult to break out 
from the very compact,. tough, highly crystalline grayish 
white limestone or marble and scarcely visible except on 
a weathered surface. Along here too there are many 
small hollows without visible outlet, as if there were 
subterrranean caverns in the limestone. 

Near Ichiburi (beyond Uta) we entered Etchiu anil the 
Ishikawa Ken; and from the boundary westward and 
south-westward to Toyama (the capital of Etchiu) our 
road lay in an alluvial plain. It was considered by the 
officials who met us decidedly impossible for us to visit 
the mines in the mountains to the east, which were 
already two or three feet deep in snow; but scores 
of specimens of ore and other minerals were brought to 
me to name, and an account of some of the places were 
‘given by eye witnesses; and all the facts that could be 
gathered as well as descriptions of the minerals were re- 
corded in my note-books. Among the minerals were gold 
bearing quartz (the gold invisible), copper pyrites, galena, 
zine blende ; graphite (five large lumps, said to come from 
plentiful its), magnetic iron ore (from several large 
deposits, ing to the aécount given), impure lignite. 
It is pretty clear that even here the ore bonieg eed | 
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occur in rocks of the Kamoikotan Group, and many more 
instances of the kind were afterwards found to occur in 
Kaga, Echizen and Mino, and evidently the ore veins of 
Hida are in the same Group. 

We had intended returning southward through the pro- 
vince of Hida; but were assured that owing to the presence 
of heavy snows the journey would be difficult and take 
more time than a circuit to the westward through Kaga and 
Echizen, where there were also mines that the officials 
wished me to see. On leaving Toyama therefore we went 
westward to Kanazawa the capital of Kaga, visiting on the 
way the Hariwara oil gas place, the Kosugieki-Sangamura 
traces of oil, the Kosugimura, Tonamishin, Imai, Takaki, 
Takaoka, and Imaisurugi gas places, the Tagawa place 
(near Imaisurugi) rich in fossil echinoids; besides having 
more ores and animals brought to us for determination, 
Those are all the oil and gas places of Etchiu, and all 
seem to me very unpromising for further experiment, 
They are almost without exception in wide alluvial plains; 
and the uncertainties about the (probably great) depth 
and the position of the underlying rocks from which the oil 
no doubt entered the alluvium, as well as the insignificance 
of the visible traces of oil are completely discouraging to 
any deep digging. It is possible that the gas might be 
worth utilising, as is done in Echigo, for household fires 
and lights; but hitherto the outbursts of gas from wells 
dug for water have been checked by filling up with earth 
again, The rocks from which the oil comes (and the 
lignite too, and the echinoids) seem to be of the same age 
as the oil bearing rocks of Echigo and probably are 
not very unlike the Yesso Toshibets Group in age. 
Exposures with gentle dips occur here and there 
in low hills near the road. The same formations seem to 
extend into the province of Noto, and some pieces of lig- 
nite from it were shown; but in sifting some rumors of 
oil there, it appeared that none really existed. The 
mountains of that province, however, would seem. to be 
— of the Kamoikotan hig sada by some ep 


was a lump of pretty pure looking graphite, some magnetic — 
iron sand, some sand and pebbles said to contain gold, 
some copper pyrites, galena, manganese (psilomelane and 
pyrolusite), limestone and marble, and a very little fluor 
spar, apparently a rarity in Japan. 


~ 


In the alluvium of middle or western Etchiu are found 
fossil lumps of chalcedony and carnelian probably from 
the. Kamoikotan rocks to the south (for those rocks seem 
everywhere much richer in quartz than the old voleanic 
rocks are); and at Kanazawa there is a small government | 
shop for cutting it into ornamental objects. 


At Kanazawa we .spent a couple of days in 
carefully reviewing the minerals of Ishikawa Ken 
at the government museum, and naming them in 
compliance with the request of the officials. The 
weather had now become very stormy and occasionally 
delayed our progress, but gave opportunity for office work 
in addition to the examination of minerals, After four 
days at Kanazawa, then, we weut south-westward through 
Terai, famous for its well painted porcelain, to Komatsu, 
thence a couple of leagues eastward passing some porcelain 
furnaces to the rich and profitable Yusenji copper pyrites 
mines (two large veins, one of them with three ore shoots) ; 
mines which have been worked over 200 years, and in 
1876 produced about 8500 kamme (70,800 Ibs.) of 
copper; but since Ist of July, 1877, had been pro- 
ducing 2,100 kamme (175,000 Ibs.) of copper a month. 
The washed ore is said to yield in the furnaces there 
about fourteen per cent. of copper. There are 240 
workmen in all. The mines are not yet worked below 
water level. The works are all of the old Japanese style, 
Without radically changing the method of working the 
ores, it yet seemed to me that an important saving might 
be made by removing the furnaces te some place near a 
large stream at the mouth of the narrow steep valley 
up which the fuel (a third heavier than the ore) is now — 
carried. It is also quite probable that a topographical and — 


geological survey of the whole place would show the feasi- i | 
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bility of a lower drainage level than the present one, as 
well as give geological information of practical value. 

We went that day also a couple of leagues further to 
the same owners’ Kanahira furnaces and copper pyrites 
mines (one vein formerly the richest in Kaga), but lately 
(it is to be hoped only temporarily) less successful. The 
furnaces in the last half of 1876 yielded 5,872 kamme 
(about 59,000 Ibs.) of copper. The mines extend 11 
fathoms below water level, of which twenty feet are 
pumped by a water wheel and the rest by hand. There 
are also one or two other smaller copper ore veins not 
worked ; and many veins of gold quartz, mined since 
1775; but now not very actively worked by about 200 
workers, with a production of about 90 momme (about 
$200) of gold a month. The Yusenji and Kanahira 
mines are on the edge of the mountain that fills the middle 
of the Island: and are all probably in Kamoikotan rocks 
though there is apparently a border of Old Volcanic 
tufaceous rocks close adjoining on the north-west, A day 
of rainy weather again enabled me to make many inquiries 
and to examine a number of mineral specimens for the 
inhabitants ; and the next day, after rapidly visiting the 
furnaces and some of the small gold mills and mines, I 
went past the Awadzu hot sulphur springs to Yamashiro 
where there were other and more famous hot springs. 
Thence we went next day a league or two to the very 
anciently celebrated hot spring of Yamanaka, and were 
kept there by rain for three days ; except that on one day 
I was able to go up the valley threeor four leagues and _ 
back, to visit the very irregular graphite deposits of 
Hegitani and Ichinotani, and the neighbouring slightly 
ferruginous kaolin of the famous Kudani, where the 
porcelain furnaces have been abandoned over forty years, 
and where extremely little kaolin has been dug of late 
years, and not much indeed from the very beginning. The 
graphite and kaolin come from Kamoikotan rocks ; and 
near by is insite ataheseesiaca Sis burnt for 
lime, 


Then from Yamanaka we went to Hukui, the finely 


— 


situated capital of Echizen ; and on the way I visited the 
small Yamashiro porcelain furnace, where alone a little of — 
the Kudani kaolin is used, though the material is mostly 
taken from nearer places. The road to Hukui was in 
great part through « wide alluvial plain ; but there were 
also hills of a soft green tufaceous rock, and one of them 
close by the town gives enchanting views. Owing to the 
weather (which covered the near mountains with 
snow) we stayed in Hukui five days; and on account 
of the lateness of the season gave up the plan we had 
had of visiting some apparently important copper mines 
in Oonogoori, high up among the mountains to the south, 
where there was probably already deep snow; and we 
had specimens of ores and minerals brought to us by men 
who conkd also give generally some account of the deposits. 
The mountains of the whole Oonogoori region would 
seem to be made up of rocks of the Kamoikotan Group. 

At length on the 22nd of November we set out for 
Yedo again first westward over the alluvial plain through — 
Takebu, then southward acress the Tochinoki Pass 
through Kinomoto and Nagahama on the eastern shore of 
Lake Biwa to the Nakasendoo near the historic Sekiga- 
hara in Mino on the seuthern side of the central mountains, 
The rocks of the mounta ns appeur all to be of the Kamoi- 
kotan Group, chiefly dark gray and blackish hard shales 
and quartzites with steep dips; and across the lake the 
mountains were apparently for the most part the same 
(though one fine volcanic cone could be seen); and some 
spots were pointed out there in the distance from which 
granitic building stone had been brought. Coming 

eastward on the Nuakasendoo’ we soon, near Hamegai — 
(three or four lengues west of Sekigabara) met with 
dark blue and gray limerock that was quarried, and at 
Akasaka, some three leagues east of Sekigahara, we saw _ 
some of the quarries from which come the blackish and 
dark gray limestone that is cut into many ornamental — 
objects displaying somewhat lighter colored small fossils — 
(fusulina and others) ; objects that have been widelyseen 
in national and international fairs for some years past. oe 


the mountains near by there is a small copper pyrites mine, 
and some iron ore, by description probably magnetic 
(though I heard of it too late to visit it). We came 
rapidly eastward along the Nakasendoo through the large 
town of Kanoo and the Kanooppara (or hara) an Old 
Alluvium plain several leagues wide, where the govern- 
ment has for some years been planting pines in large num- 
bers ; then past the finely picturesque high cliffs of the 
Kiso river, of dark bluish gray hard compact quartzite, 
evidently still a part of the Kamoikotan Group ; then, on 
the south side of the river, over the Thirteen Passes to 
Tsumago, in the south-western corner of Shinano, through 
a difficult mountain region of syenitic rocks, in places 
much decomposed and crumbling, with very steep dips, 
still no doubt of the same Group. But here and there, 
at least to the south of the road, there are probably 
patches of rocks of about the same age as the Toshibets 
Group; for some very recent looking fossil net-veined — 
leaves (resembling the kashiwa and momiji) in a soft tea 
colored sandstone were shown me and said to have been 
found at Takeori, about two leagues east of Ookute, Also 
two spiral univalve silicified casts, probably from Kamoi- 
kotan rocks were shown me, and said to come from Tsu- 
kiyoshi, two leagues sonth-westerly from Ookute, near 
Hosokute. : 
From Tsumago leaving the Nakasendoo we went across 
high mountain passes eight leagues to Lida on the Tenriu- 
gawa, still among crumbling syenitic or granitic rocks, 
which indeed we traversed almost exclusively until we 
reached and passed Koohu, the capital of Kai (or Koshiu). 
Among mountains of such rock on the south of the river, 
between Iida and Takato I visited, at the request of the 
Government, the Kashio salt, It proved to be a rather 
slight impregnation of salt in a very hard black shale,” 
which is exposed with a nearly vertical dip in the steep 
bank of a small brook. A well or two had been dug near 
the bed _ of the brook, and the salt water obtained 
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little salt has heen gathered by the villagers for many 
years; bnt lately some Toosa men had come to work 
it on a larger scale. I recommended that, if they wished 
to dig in a place that was so ‘unpromising for large opera- 
tions, they would better drive horizontally into the hill 
along the well exposed bed of salt bearing shales; and a 
few days ago I was informed that the advice had been 
followed with better success than before, though still the 
product is but small. The impregnation seems to be too 
slight and the rock too hard for any great profit. 

From Takato (still in Shinano) we crossed to Koohu, 
and half a dozen leagues north of that town I visited the 
Kurobira quarries, near the village of Mitake, that yield 
the famous limpid quartz crystals from which balls 
are cut. The quartz occurred in veins about two 
feet wide in the same crumbling gray granite (without 
hornblende here), and the. large flawless limpid crystals 
seem to have been worked out ten years ago; but 
some of them are still found in neighbouring moun- 
tains. The largest perfectly limpid and flawless ball 
that ever was made from here is said to measure 
0°52 Japanese foot in diameter, was shown at the 
Vienna Exhibition, was lost in the steamer Nil, was 
(according to a newspaper account) fished up again and 
exhibited last summer in the great Ueno fair at Yedo, 
and belongs to the Shintoo temple at Mitake. The next 
largest was 0°5 Japanese foot in diameter (or a little less), 
was also exhibited at Ueno last year, and belongs to an 
inhabitant of Mitake. It is said there was one, with 
some flaws, seven-tenths of a foot in diameter; and the 
owner of the second largest ball has a good crystal nine- — 
tenths of a foot in diameter, which he said was the largest 
that had been found in Japan, but it is full of flaws in- 
side; and he has another of the same kind nearly as large. 
The flawless balls four-tenths of a foot in diameter are 
very few; ‘those of three-tenths, perhaps twenty in num- 
ber, but those of two-tenths, very numerous. __ ee 

Besides the granites near Koohu there are also to the 
north and north-west Old Volcani¢ rocks ; and on’ the 7 /- 
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south is the beautiful cone of Hujiyama. We came 
straight easterly to Yedo by the Kooshiukaidoo, crossing 
several mountain passes all among rocks apparently of 
the Kamoikotan Group. Near the westerly one, the 
Sasago pass, was still the crumbling gray granite; and 
on the western side of the pass, among the sand caused 
by the crumbling, is found at one spot near the village 
of Hajjika a variety of mica that is called’ by the country 
people hiruishi or leech-stone. It is in small dark brown 
grains of the size of peas, made up of hexagonal plates, 
and, when put in the fire, by the partial separation of the 
plates becomes some ten or twenty Grnes its original length, 

so as to look like a worm. - 

After that, as far as to about half way from Koohu to 
Yedo there are gray syenitic rocks; and then for half a 
dozen leagues, nearly to Hachooji, the rocks are chiefly 
dark gray and blackish hard shales. From Hachooji the 
rest of the way (a dozen leagues) was chiefly over the wide 
high plain of Old Alluvium in good part of brown gravel, 
with here and there a river bottom of New Alluvium. 
At the Tamagawa ferry, near Hino, the pebbles 
were all apparently of Kamoikotan rocks, chiefly dark 
bluish gray, but a few of light gray limestone. A short 
distance this side there was an exposure of level bedded, 
soft, greenish gray, clayey sand rock, a little pebbly, 
which I supposed to belong to the same formation as the 
rocks of Kanagawa, and suspect to be not of very different 
age from the Tootoomi and Echigo oil tocks and the 
Tooshibets Group of Yesso. 

At length on the eighth of December we arrived home, 
having accomplished the journey of about 2,150 miles 
(860 ri ; not counting my private journey of 300 miles 


from Naganv to Yedo and back). ‘The travelling had 
had to be done wholly in a hand carriage ( jinrikisha), 
with the baggage on packhorses ; or, much } on" go the time, 
among the mountains where the roads were too poor for 
wheels, in the still far slower sedan-chair, or even 
occasionally on foot. The continuous topog) ical sketch- 
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Instead of giving here as I did formerly in the Kaite- 
kushi reports a detailed aceount of the rock exposures 
along the different roads, I hope with more leisure next 
winter to make a series of sketch maps on a sufficiently 
large scale with the rocks briefly described and the dips — 
given (perhaps with appended notes) in a form that will 
be more convenient for reference than could be arranged 
here. It will also be very desirable in the meanwhile to 
give the numerons rock specimens collected a more 
careful examination than has been possible under the 
heavy pressure of still more important duties, The present 
report is intended not so much to give results of our 
year’s work as to show what.we have. been working at 
and how we have spent our time. 

At the end of last January it was decided that our sur- 
vey should henceforth be called, what it had already for 
some months practically been, the Geological Survey of 
Japan. I cannot by any means pretend to make it, with- 


in a very limited time for so large aspace, what sucha 


name would mean in western countries ; but still hope to 
accomplish a hasty but connected geological reconnaissance 
of the whole country that may be of some use for the later 
work of our assistants or -other geologists, A general 
though rapid reconnaissance would seem very suitably to 
precede a more thorough survey ; and, if it should give a 
skeleton in the main correct, it will perhaps be compara- 
tively easy afterwards to fill in details and make cor- 
rections here and there. | 
Besides my own observations much additional iathineink , 
tion, already placed at my disposal by the government 
and partially arranged, will greatly increase the value of | 
‘the work. There are also in the Pablie Works Depart- 
ment detailed accounts of several mines, particularly a 
number of very good reports on Shikoku, Yamato, Kii 
and Hida mines by Mr. R. J. Frecheville, the whole of 
which, it seems to me, ought by all means to be pub- 
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other similar reports from mining engineers who have 
lived for years near Japanese mines and who consequently 
must understand them better than a passing visitor could 
do. Although I should naturally be much pleased to 
have such information on the geology of Japan united as 
far as possible in our publications, yet the main thing is to . 
have it made public at all, no matter how; for otherwise 
we foreigners are apt merely to go repeatedly over one 
another’s ground withont enabling the government or the 
world to make any great progress in its acquaintance with 
the geology of the country. In order to make our know- 
ledge of the relative age of the different groups of rocks 
in Japan more complete and to render possible a better 
comparison of them with the formations of other countries, 
Dr. Edmund Naumann, Professor of Geology in the Too- 
kiyoo Daigakkoo and specially versed in paleontology, has 
at my suggestion and with the consent of the government 


kindly undertaken to make in his leisure moments a study 
of the fossils collected during our surveys in Yesso and 
Nippon (in addition to his own collection). 

At the same time with the general reconnaissance, by 
the valuable aid of our assistants we are completing and 
correcting the surveys and very large and interesting 
maps of the oil fields ; and hope very soon now, this sea- 
son, not only to have. ‘worked out the geological structure 
(often very difficult) near the oil wells, but to have marked 
on the ground the places where the oil bearing beds are 
not too deep for practicable wells. After that and 
the final copying of their maps and sections and making 
them ready for publication, the assistants can very 
, advantageously be employed in- ~making—similar surveys 
near mines, first the government mines and then private — 
ones ; and throughout their life I am sure there will be 
no lack of most useful “occupation of that kind, and that 
the government will never find reason to — ‘that they 
have received their special training. 


I have the honor to be, | 
Sir, 4 
Vein nei deadieabeareiads 
BENJ. SMITH LYMAN, | 
Chief Geologist and Mining _— 
Fedo, 14th June, 1878, 
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